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PREFATORY. 



REASONS FOR WRITING THIS BOOK. 

I thought it necessary that some things should be said 
for the electric industiy in the interest of those who are, 
or should become, users of Electric Service. 

I felt that I could say those things. This made it 
jnj duty to say them. 

Now that I have said them, it will quickly appear 
that there are those who can say them better than I 
have done ; also, that there are others who are not in 
accord with what I have said. Both classes of critics 
are aware that in our day of civilization there is no 
monopoly of the expression of thought, therefore I have 
a reasonable hope that in due time I shall hear from 
them freely and fully. 

I design this book to be of service — 

1st. To those who are interested in obtaining state or 
municipal legislation. Such legislation should place 
the Electric Service of a city on the basis of a Public 
Improvement, entitled to special privileges, in order to 
secure the service for users, on terms and under economic 
conditions best calculated to properly serve the interests 
of all citizens. 

(V) 



VI PKEFATOEY- 

2d. To those who are, or are about to become, inter- 
ested in Electric Central Stations, and desire to increase 
their facilities tintil they realize tbe full possibilities ot 
their opportunity. To do this, tiiey need assistance in 
creating a correct public opinion regarding their under- 
taking; in guiding the action of Miinici|>al Am.horities ; 
in securing Customers; and in interesting Capitalists, 
on whom they must depend for the means with which 
to develop their industry. 

3J. To manufacturers, to assist them in opeuing new 
fields for the use of tlieir apparatus, and extending its 
use where a beginning has l>een made. 

Witb these objects in view, I have made no reference 
to any inveutor, system, or manufacturer, by name, in 
a way to render the hook less useful to one than to 
another. The Electric Industry comprehends all work- 
ers in its department of effort. 

I liave made do reference to Storage Batteries, for 
the reason that their possibilities are so great, the prog- 
ress being made in their development and application 
to practical uses is so marked, and their economic value 
so special, I consider their department of the subject 
worthy of special treatment. • 

At the suggestion of my publishers I requested 
AUeii V. Oarratt, Secretary and Treasurer of the 
National Electric Light Association, to write an ap- 
pendix of "Meekanieal and Electrical Terms Explained 
in Ujitechnical Language," for the benefit of unprofea- 
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siona! readers, 1 have endeavoi'ed lo i-xnlude technical 
terms as much as poasible from the text of the book. 

Believing as I do. that money speut for ediicatiou is 
put to its highest economic use, I feel it be tii right to 
ask the atleuliou of every reader to the ailverlisemeolu 
of Electriual Publications. Tliey are the true ilauyau 
'IVees of the Electric Industry. 

Mj presentation of the economic poseihilities of Elec- 
tric Light Power is not a prophecy; it is not even a 
vision ; it is the practical outcome of that which is. 
Pledged to ita realization, seeds of promise are alreaily 
thickly planted throughout the civilized world. 

To show the basis of ray representations, I have gath- 
ered, at random, a few leaves from the fast-spreading 
Banyan Trees of Electrical Knowledge. Amoug them 
will be found some facts — firmly fixed as are the rock 
base of mountains; and amie fancies, ephemeral "aaa 
whiff of rifle smoke upon the mountain air." 

I believe the true functions of government lo be to 
retpdate and contrd, not to men aiui operate, commercial 
iudustriea. In considering this branch of the subject, I 
have used the phrase, " Commercial Monopolies," as one 
best calculated to arrest attention and icdiice discussion. 

As it is more necessary for representatives to be popu- 
lar than wise, politicians are not the best teachers for the 
people. There are indications that the desire to be 
popular is leading many politicians to favor measures 
which are the embodiment of economic uiiwindom. To 
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illustrate this, I have made i 
discussioDS wblcb, otherwise, i 
place iu this hiH^ik, 

77(6 Economie Value of Electrw Light and Power c 
not be develdped tu the poiut of greatest benefit tu ths.1 
users of Electric Service, by inventors and inauufactu-^ 
rere alone. The realization of the advantages of Elec 
tricity by tlie people now depends more largely upon 
the economic conditions fixed fur its Produdian and IH»- 
trilndion by state and municipal legislation than uponJ 
any other factor in the problem. 

Many choice weds are sheathed in prickly huska;;! 
many pearls of great value are hidden in unlovely' 
shells. Through our effort to possess them, our appretb 
ciation of them is developed. 

The aonie conditions govern thoufrbl. An idea, & ] 
truth, can not be expressed without its attendant husk, • 
or shell of words, or de; 

Those who read this book will find in it much which, ' 
to them, may he only a rubbish of ? 
rubbish they find one seed, one pearl — an idea or a 
truth^that is of value to them, let them take that, and 
east all the rest aside. Let that one senlence be to " 
them, my word of truth — my hook, 

"Take the goods the gods provide, and make i 
of them, for thoy are rare.' 



March 11, 1889. 



A. R. F. 
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Electric Light and Power. 



PART I. 
The Electric Service of a City 



Light and power are the foundation necessities of 
civilization. 

Every improvement gained in using material or forces 
for these services, to produce them cheaply, distribute 
them safely and cheaply, and use them safely, cheaply 
and conveniently, has been heralded as the incoming of 
a new era of greater prosperity for those who obtained 
the benefit of such advantages. 

To appreciate how fully the promised prosperity has 
been realized, picture to the imagination what the pres- 
ent condition of any city would be had it never used any 
other method of illumination than the tallow-candle, and 
no other mechanical power than that derived from the 
water-wheel or other more primitive methods . 

Having that picture in mind, not even a suggestion is 

needed to show that all improvements in methods in 

producing light and power have been wealth pro- 

(T) 
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8 ELECTRIC LIGHT AND POWER. 

ducers. The contrast between communities enjoying 
such advantages and those who do not, shows so strongly 
the increase of wealth possessed by the former that there 
is no room for doubt on this point. 

Such improvements have cost individuals and commu- 
nities large sums, but they have produced more than 
they cost. It has been cheaper to have them than to do 
without them. This fact can not be questioned. The 
isolated cases of failure, impractical experiments or 
poorly-calculated investments, are but the sacrifices by 
which the general good has been gained. 

So much has been done in applying Electricity to the 
uses of light and power that the following statement of 
some of its possibilities is no longer prophetic. 

Electric light and power will produce more changes in 
the mechanical servants and conveniences of civilized life 
than has ever been caused by the use of any other 
method or force which has been subjected to the service 
of man. 

The uses of Electricity are limited only by the want 
of intelligence in producing fitting apparatus for its ap- 
plication. The demand for such apparatus is limited 
only by the want of intelligence on the part of the pub- 
lic to know how to use it properly. 

So rapid has been the development of the electric in- 
dustry, few have been able to keep trace of its achieve- 
ments, and fewer still have sounded its possibilities for 
the purpose of giving direction to its growth. 
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It is now known to be practicable to distribute from 
one central station all the light and mechanical power 
used in any city. Not only this, the light and power 
can be delivered to any point in the city ; and more im- 
portant still, it can be divided, and delivered in any 
quantity needed. 

From the same central station, from the same gen- 
erator in the station, if need be, accompanying each 
other over the same conductor — as it were one spirit 
with two forms of expression — the Electric current places 
at the command of the poorest member of society the 
two basic requirements of civilized life — ^light and 
power. They come without noise, without heat, smoke, 
dust or dirt of any kind. They consume no oxygen 
from the air ; they bring no poisonous gases into rooms ; 
they destroy no property ; they make life more health- 
ful, comfortable, and freer from liability to accident; 
they are brought into use without effort; with silent, 
patient energy they wait the will of their employer. 

But turn a key, and light appears where the sun can 
not shine. 

But turn a key, and the tireless energy of the uni- 
verse will play alike with the smallest toy or the heavi- 
est machine. 

Did civilization advance when a machine gave partial 
liberty to the dave who sang the *' Song of the Shirt?" 
How much more shall civilization advance when that 
same slave gains the greater liberty of having light with 
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which tx) see to work, and of having the mechanical 
force re(|iiirod tyO operate that same * machine come to 
her in an electric current through a small -flexible wire ? 
Comply with its condition-^, and then l)ut turn a key, 
and the servant of all life will be present in light and 
power. 

ELECTRIC LIGHT. 

In the year 1870 there was not one Electric light in 
use in the world. Now they are in use in every civilized 
(Mjuntry, 

It is estimated that 300,000 Arc lamps and 3,000,000 
Incandescent lam^xs are in use daily in the United 
States. 

While those ])ound to the old civilization by invested 
interests are endeavoring to stay the progress of events 
])y plying people's fears with ** bugaboo" stories about 
the ** deadly wires," the unprogressive government of 
Spain has been ** struck by lightning," and has decreed, 
as a measure of public health and safety (under penalty of 
not being allowed to open their doors, if the order is not 
complied with) that every theatre in the kingdom must 
be illuminated by Electricity by October 31, 1888. 

THE ARC LAMP. 

In the order of development the Arc lamp came first. 
It gives an enormous production of light at one point. 
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The principal -efforts in its development have been to 
subdivide it, secure steadiness in its burning, and reduce 
the power consumed in its production. 

Progress has been made in these particulars to such an 
extent that it is no assumption to i?ay that the best of 
Arc light apparatus will produce the cheapest and most 
satisfactory light in the world for all places where its use 
is desirable. It is used principally for broad or closely- 
built streets, large spaces, such as railroad yards, saw 
and planing mills, warehouses, docks, brick-yards, brew- 
eries, large salesrooms, manufacturing establishment^, 

Arc lamps are usually furnished in *800, 1,200 and 
2,000 candle power for ordinary pur|X)ses, while much 
more powerful lamps are provided for special uses. 

On account of the high tension necessarily used in the 
production of the Arc light, it has always been easy to 
distribute these lamps over large areas. They can be 
supplied, on an economical basis, ten or twelve miles 
distant from the generating dynamo. 

THE INCANDESCENT LAMP. 

The Incandescent lamp is a later production than the 
Arc lamp, and is of far greater importance. Its inven- 
tion has marked an era in the history of Electric light- 
ing. The principal efforts in its development have be6n 

* See Appendix. 
2 
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to cheapen the lamp, prolong its life, increase its size, 
measure the current it consumes, and to increase the 
distance from the generating dynamo at which it can be 
furnished on an economical basis. 

To write a description of all that has been done in 
these efforts to render the Incandescent lamp the domes- 
tic servant it now is, would fill volumes. The results of 
these efforts can be summed up in a few words. 

Incandescent lamps are now furnished of different 
sizes, from 16 candle power to 150 candle power. Their 
average life is from 800 to 1,500 hours, actual burning. 

For a long time the general adoption of the Incan- 
descent lamp was held in check by the size, and conse- 
quently the cost, of the copper conductors required for 
its low tension current. The difficulties of distribution 
for the Incandescent lamp have been entirely over- 
come. There are a number of stations in the United 
States that are furnishing these lamps, on an economi- 
cal basis, five miles distant from the dynamo. The serv- 
ice could be rendered at stUl greater distance, if de- 
sirable. 

Another drawback to the general introduction of the 
Incandescent lamp has been the want of a simple and 
reliable meter to measure the current consumed by it, 
as a basis for the charges for its use. On account of its 
character its use is essentially that of the gas-burner or 
oil-lamp. 

Users of such lights require a lamp that they can use 
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whenever they need it, and one for which they will not 
have to pay when it is not in use. This requirement is 
especially essential in domestic lighting, where there can 
be no regular hours for the use of the lamps, many of 
which, in certain rooms, would be used only occa- 
sionally. 

To overcome this difficulty, a meter has been in- 
vented, and is now in use, by which the current consumed 
by Incandescent lamps is measured in ampere hours. 
Its measurements are based upon the quantity of current 
required to burn a sixteeen candle power lamp at its full 
rated capacity. A sixteen candle power . lamp is the 
photometric equivalent of a five foot gas burner ; a five 
foot gas burner is one that will burn five feet of gas in 
one hour. It will therefore require 200 hours for a five 
foot burner to consume 1,000 feet of gas. If gas is $2.00 
per 1,000 feet, it costs one cent to use a five foot burner 
one hour. If the Electric light is sold by this meter 
measurement, at one cent per ampere hmir, the cost of the 
Electric light will be the same as the cost of gas at $2.00 
per 1,000 feet. Helped by this explanation, it will be 
easy to calculate what the cost of the Electric light 
should be to meet the cost of gas at any other figure. 

This meter is so simple, and so perfect in its action, 
that any person can learn to read it easily and can as 
easily satisfy himself as to its accuracy. 

This power of distribution and measurement removes 
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the only barriers which have arrested the progress of in- 
candescent lighting. 

These lamps are now used on shaded and curved 
streets, in stores, offices, and other places of business, for 
theatres^ halls ^nd churches, and for residences. They 
are capable of displacing gas and coal oil. Where qual- 
ity of light, health, comfort and safety are considered, 
they are preferred as a matter of economy, especially as 
they are susceptible of being used in many ways not 
possible with any other method of illumination. 

With such advantages, a combined system of Arc and 
Incandescent lighting can ftimish better illumination at 
no increase in cost, over that furnished by any method 
of lighting heretofore in use. In fact, the quality of the 
light, and the conditions under which it is furnished, is 
as much superior to gas as gas is superior to coal oil, or 
as coal oil is preferable to tallow candles. 

With such a system the entire lighting of a city can 
be done, both public and private, and an immense gain 
secured in the health and comfort of the people. 

JILEOTRIO MOTOR POWER. 

The Electric light has so dazzled the minds of men 
with its brilliant possibilities, they are hardly able to look 
beyond it to consider the greater possibilities of Electric 
Motor Power. 

A new acquisition of the use of mechanical power has 
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always marked an advance in civilization. The degree 
of advance made is always limited by the power to pro- 
duce and distribvte the new force cheaply. 

Much has been written about ** the age of steam ; " 
the age of Electricity is next in order. 

One general principle, expressing a law of nature, runs 
through every development in all departments of indus- 
try or thought. 

That which experience has proven true, in one con- 
dition, serves as the foundation on which the next con- 
dition of development must rest. When steam as a 
power was brought into use, every mechanical principle, 
that had been proven true by the use of -other forms of 
mechanical force, was used as the basis of the develop- 
ment of this new agent of power. 

The advent of a new force has never completely abol- 
ished the use of the old. In fact, the new is developed 
by making the old its servant. Water became the ser- 
vant of steam. Water and steam are the servants of 
Electricity. 

The dynamo, the generator of electric force, is depend- 
ent for its operation on some other force, such as wind, 
water, or steam. The Electric Motor, the expression of 
electric force, is dependent for its operation on the dy- 
namo. 

A force is known by its highest form of expression. 
Water power is mentioned without reference to the pow- 
er of gravity. Steam power is referred to without refer- 
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cfice to the expansive power of water or heat. Electric 
power is also spoken of without reference to its under- 
lying forces. It is vitalized by all power. It is the 
spirit of all force. 

The limit on the benefit derived from the use of any 
force is fixed by the power to distribute it cheaply. Of 
the two factors, the power to distribvie cheaply is far 
more potent than the power to 'produce cheaply. 

To illustrate this statement, water power may be taken 
as the cheapest method of producing power. The dis- 
tribution of power so produced has never been effected 
except for very small areas ; for this reason all the bene- 
fits derived from water power have been concentrated at 
the points where it was produced, and has given to such 
points great industrial supremacy. 

Steam power, though more expensive to produce than 
water power, has been vastly more beneficial because it 
can be prodtused at more points. This, in a certain way 
has answered the requirements of distribution. Like 
water power however, no distribution of steam power has 
ever been effected, except for very small areas around 
the place of production. This has caused a concentra- 
tion of benefits in places where cheap water and fuel can 
be obtained for the production of steam. Following the 
law of concentration of energy, steam is produced cheap- 
est when it is produced in largest quantity. Its produc- 
tion in large quantities has benefited only a few who 
have been able to produce and use it in this way, be- 
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cause the power when produced could not be distributed. 

As the freedom of the spirit is greater than the free- 
dom of the body, so is the distribution of Electric power 
freer than that of all other forms of force. It is their 
spirit. 

What limits may be found on the practical distribu- 
tion of Electric power is not known. Conditions for its 
distribution are being learned. When the natural laws 
governing it are complied with in these conditions, it is 
known that the world is not large enough to limit its 
distribution. 

Wh^t does this mean ? Simply this : That instead of 
having a large number of comparatively small steam 
plants scattered over a city, each costing a considerable 
investment, each attended with its expense for water, 
fuel, and other material, also for its fireman and engin- 
eer ; each with its attendant noise, smoke, dust, dirt and 
rubbish ; each with its attendant risk of injury <3r loss to 
property or life, by fire or explosion ; instead of all these 
centres of disturbance, smutch or danger, there will be 
but one, and that one removed from the central part of 
the city. 

From one station, power can be delivered to operate 
all the machines, for all mechanical work, and to operate 
all the street cars in a city. To accomplish this, two 
systems can be used — one using large motors to operate 
all the machines in a shop, from lines of shafting, ex- 
actly as the steam engine is used ; the other is to connect 
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THE INTERESTS OP THE CITY AND ITS 

orrizENS. 

It is apparent that the development of the Electric 
service of a city can not be accomplished without the 
co-operation of the corporation with its citizens. 

The terms of the privilege granted by the corporation, 
the conditions fixed for the construction of lines, and 
the support given by its patronage; all have a vital 
bearing upon the enterprise. 

By granting but one privilege for an Electric Central 
Station Company ; by making no conditions as to con- 
struction, except those suggested by competent electrical 
engineering ; and by supporting the enterprise with its 
public patronage, a city can so arrange conditions as to 
secure* for itself and its citizens all the advantages of 
Electric service known to science. Those advantages 
have been fully stated. Their desirability can not be 
questioned. No citizen can truthfully say they will not 
be of immense benefit to the community as a whole. 
The Electric industry touches and serves all interests. 

Unlike the great st^s of progress made by the im- 
provements which have preceded it, the Electric service 
finds no unoccupied territory. When water power, steam 
power, railroads, telegraphs, telephones, and illuminating 
gas made their respective advents, each entered upon a 
territory never before occupied in a similar way. The 
Electric service is destined to gather unto itself the 
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strength of invested conservatism from all these inter- 
ests, and apply it to the enterprise of a new era of 
progress. 

The question of securing a comprehensive and efficient 
Electric service for a city can not be confined to the nar- 
row limits of ** Gas versus Electric Light." It is a ques- 
tion of Progress versus Retrogression. For a community 
to cease to keep in the line of progress is to cease to 
grow. Cessation of growth is death. 

If all the obstructions that have ever been placed in 
the way of any step of progress were rolled into one, 
and placed in the way of the advent of Electric light 
and power, it would be impotent to very much hinder 
the progress of the inevitable. 

Those who have investments likely to be disturbed by 
the development of the Electric service can choose 
between investing their surplus in the new life, and thus 
carry enterprise forward for a new generation, or remain 
wedded to the past. There is no hardship in this. Tlie 
community gave them their opportunities gladly and gen- 
erously. The community is right in looking to them to 
lead the movement, gladly and generously, which shall 
give to it, its opportunity, and thus assist it in taking its 
noblest step of progress. If they will not do this, then 
they must not question those who occupy the places they 
ought to make their own. 

That city is most prosperous which employs in its own 
industries the capital and labor of its citizens to the best 
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accustomed to them, have learned their value, and 
would now oppose parting with them much more 
earnestly than they objected to their coming. Tliey are 
a part of the stock of advantages which the city offers to 
the stranger to come and make his home within its cor- 
porate limits. 

The things that are being done every day in these de- 
partments of Electric service, with which people have 
become familiar, were once thought to be more visionary 
than any of the above statements regarding the Electric 
light and power service are now thought to be by those 
who are moderately informed regarding them. 

Like all other things, the industry of Electric light 
and power service has had its day of small beginnings. 
At first it could not do all of which it is now known to 
be capable. It has been restricted by the imperfect de- 
velopment of its own apparatus ; the opposition of in- 
vested interests, which were likely to be displaced by it, 
and the want of capital to give it its largest and best 
expression. The day of small undertakings is rapidly 
passing away. The demonstration is now complete, that 
all the illuminating and power service of a city can be 
performed from one central station. Every considera- 
tion of economic advantage requires that it shall be 
done. 

Every argument that has been used in favor of dis- 
tributing the means of illumination from the central 
station of a gas plant can be urged with greater force 
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in &yor of the distribution of Electric lighting from a 
central station. 

Every argument that has been used in favor of im- 
proving any water power, with the view of increasing 
its industrial value, can be urged with greater force in 
favor of the distribution of power from an Electric cen- 
tral station. 

Every argument that has been used in favor of imr 
proving navigation, or building railroads to procure cheap 
fuel, with which to produce cheap steam power, can be 
urged with greater force in favor of building a large 
Electric central station, from which to distribute all 
the light and power required in a city. 

If thought is sent over the field of public improve- 
ments it easily finds numberless instances where nearly 
the whole population of a city has gone wild with excited 
enthusiasm over the prospect of gaining some one of 
these advantages. Such enthusiasm was not mis-di- 
rected. It was absolutely necessary that the city should 
possess the advantage sought or lose its place in the* line 
of progress. That, it could not afford to do ; let it cost 
what it must, the advantage had to be secured. Secured 
' it was, and though it cost much, its benefits have been 
far beyond its cost. 

Some cities pride themselves on being **the best 
lighted city in the world." That says much, but when 
examined into, it means very little. It simply means 
that a few Arc lights have been secured for the streets. 
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and the people are dazzled by their brilliancy. There is 
not a city in which its Electric plant is capable of sup- 
plying one-twentieth of the illumination in daily use. 
As for the Power service, that is just being entered upon. 

Now that the possibilities of an Electric central sta- 
tion can be placed before a community, with a responsi- 
ble guarantee of performance, the self-interest of the 
community will at once demand all the advantages from 
its Electric service, which science has demonstrated to be 
practicable. 

Until now, an improved method of lighting has been 
a sufficient inducement to secure the grant of privileges 
and investment of capital. So striking has been the 
development of this one feature of the applied uses of 
Electricity, it has absorbed attention to such an extent 
that but few are acquainted with its greater use as a dis- 
tributor of power. 

When the value to a community, of the distribution 
of light and power from an Electric central elation, is 
once fully known, there can be no question as to the 
character of the Electric service which the community 
will demand. 

The requirements for the Electric service of a city 
may be formulated as follows: 

1. The ajyparatus vsed mud be capable of supplying a 
light, Are or IncandeseerU, at any point in the city where a 
light iii needed, 

2. It rrmst mpply (he Incandescent lamp by m^ter msas- 
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urenient, ^o tliat payment is made for Hie lamp when in me 
only. 

3. It must supply Motor power in xtich quantity as needed 
at any point in the cUy where wanted for mamifaeturing or 
other mechanical purpo!^e)<, 

4. It mud supply Motor power for operating the street 
cars of the city. 

Having these requirements in mind, two duties of 
equal importance imjwse themselves upon the commu- 
nity: 

1. To obtain a gitarantee from the company to whom ii 
gives tJie privilege of erecting and operating an Electric cen- 
tral staiion, that it will supply a plant capable of performr 
ing all fhe service required, 

2. To grant the privilege to hit one company, and elimir 
natefrom the grant all needless restrictions. 

To show how far from meeting these requirements 
existing stations are, it may be stated that the whole 
number of stations erected by two of the principle manu- 
facturing companies is 302, having an aggregate capac- 
ity of 584,940 sixteen candle power Incandescent lamps, 
an average of 1937 lamps per station. Of the 302 sta- 
tions, 149 — nearly one-half — have a capacity of less than 
1,000 sixteen candle power lamps. When it is consid- 
ered that a low estimate for light actually used, is one 
lamp per person, for tJie whole popvlatioUj it will be real- 
ized how far short these stations are of supplying the 
whole illuminating requirements of a city. 
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Theee are Incandescent light stations. To bring them 
up to the requirements of performing the entire Electric 
service of their city, their capacity must not only be 
increased for Incandescent lighting, but there must also 
be added to their capacity, apparatus for Arc lighting 
and Motor service. Where there is more than one Cen- 
tral station in a city, that the best interests of the commu- 
nity will be served by combining them in one, there can 
be no question. It is true there are some attractive 
theories regarding the advantages of competition in bus- 
iness. But to perform the Electric service of a city as it 
should be done, and to secure the community the best 
advantages of science, mechanically, electrically, and 
economically, there can be but one ownership, one re- 
sponsibility for the service; one central station, from 
which all distribution is made. In great cities several 
stations may be needed. Each would have as much 
service to perform as would be required for the entire 
service of an average sized city. In such cases there 
should be but one ownership and management. The 
stations should be erected with reference to each other, 
so that one could help perform the service of another if 
required. 

It will at once be conceded that the greater the serv- 
ice, rendered from one station the cheaper it can be per- 
formed. The larger the capital required, the smaller the 
net profit needed to justify its investment. This is eas- 
ily illustrated. A small gas plant, furnishing gas at 
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$2.00 per 1,000 feet but barely makes a living. The 
investment may be $20,000. If it nets 15 per cent, it 
makes but $3, 000 to be divided between several persons, 
giving but little to each. Another plant in a large city 
may furnish gas at $1.00 per 1,000, one-half the price 
of the smaller company. The investment may be $2,- 
000,000. If it nets 10 per cent., but two-thirds as 
much as the small company, it will divide $200,000 
amoDg its stockholders. This illustration should be con- 
vincing as to the policy of granting a franchise to more 
than one company. 

On the' point of eliminating from the franchise all 
unnecessary restrictions, a few words may be said with 
profit. Those who attempt to fix the requirements are 
usually not well posted in Electrical engineering, and 
more frequently render the construction less safe, efli- 
cient and ornamental than otherwise, by their attempt to 
legislate on the subject. Every requirement of sound 
business management demands that those who build for 
an investment, shall use only the best apparatus and 
material for its purpose, and shall construct in the most 
durable and artistic manner. 

The greatest stumbling-block met with, is the question 
of overhead wiring. The sentiment against it comes 
from two sources. The ungainly appearance of the 
overhead construction, put up when there was no expe- 
rience to guide those doing the work. Overhead wiring 
is now done in a style to prevent the least possible ob- 
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jection to its use. The second bource is from those who 
seek to protect their own invested interests, by comixjl- 
ling their new competitor to commence business under 
conditions as nearly prohibitory as possible. To illus- 
trate this, take the estimate for an Arc light plant of 
750 lamps. With 75 miles of wire underground, it will 
cost $435,230. The same plant, with 75 miles of wire 
overhead, would cost $276,600 — a saving in cost in 
favor of the overhead system of $158,630. 

If the citizens of a community, appreciating all the 
advantages of Electric light, were assured they could se- 
cure the service as a free gift — that is, without any in- 
crease in the expense already being paid for illumi- 
nation — how quicky would they take the corporate 
action to grant the necessary franchise ! 

If the citizens of a community were assured tlicy 
could secure the free gift of a splendid water power for 
their city, how gladly would they vote it an exclusive 
privilege, knowing well, if ever secured, it must have 
an exclusive privilege ; for, having one, there would be 
no room for, nor any need of, two. 

If the citizens of a community were assured they 
could secure the free gift of a method of distributing 
steam power to any point where power was needed iu 
their city, and under conditions making the cost to the 
consumer, all things considered, less than the power he 
is now using, how eager they would be to obtain the 
industrial improvement; how jealously would they 
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guard against restricting the privilege in a way to pre- 
vent them from securing it to their own best advantage. 

Gather these three great advantages into one, add to 
this the consideration that, for every light used, for 
every engine operated, a separate fire is now built, with 
its attendant risk, smoke, dust, dirt, poisonous gases and 
consumption of oxygen, and some idea can be formed 
of the grand step of progress, the munificent benefac- 
tion, that will be conferred on a community by those 
who furnish it with a complete Electric service, compe- 
tent to fulfill these practical requirements. If the com- 
munity is but willing, these advantages can be obtained 
without increase of present expenses for similar services. 

To obtain the best service at the least cost, three es- 
sential conditions must 'be complied with : 

FlKST — ^An UNDIVIDED DEMAND. 

Second — An unrestricted privilege. 
Third — Permanent investment. 
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EOONOMIO VALUE OP ARC LAMPS FOR 

STREET LIGHTING. 

It is impossible to obtain reliable statistics on tlie iin- 
()ortant item of municipal expense covering the cost of 
street lighting. Such statistics have little scientific 
value, for the reason that those who collate them or 
quote prices do not take into consideration all of the 
factors in the problem. The most usual omission m a 
failure to state how many hours of service are ren- 
dered for the price paid. 

There are three principal lighting schedules in u^e : 

1st. Dark of moon, and until 12 p. m., 937 hours jKjr 
year. 

2d. Dark of moon, and until daylight, 2,024 hours 
per year. 

3d. From dark until daylight, every night, 4,000 
hours per year. 

There are numerous devices for securing the service 
when needed, and practising economy at the same time, 
by stipulations to have the lights burned until 2 or 3 
o'clock A. M.; to have them burned during cloudy 
weather in the light of the moon, and during the dark 
of the moon, or when ordered by the mayor, or some 
dther official. 

It will be seen at once that unless the hours of actual 
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huriiiiig arc stated, all quotatious of price, for the pur- 
lM)scs of economic data, are misleading or meaningless. 
In schedule Ko. 3, there are more than four times as 
many hours of service as there are in schedule No. 1. 
Even this does not express the full difference. Until 
iilwut 10 p. M., street lighting is assisted in a very 
niarked way by the lights in use in business places and 
residences. In fact, on some streets, the private light- 
ing is so general the street lighting would not be missed 
if not m service. After 10 p. M., there is an entire 
change in these conditions. Most of the private 
lights are then out, and from that time until day- 
light, the street lights are depended upon exclusively. 
It is then that they are most required and do best ser- 
vice. For this reason the actual value of schedule No. 
3 is five times that of schedule No. 1, and about 2J 
times that of No. 2. 

If service is paid for ])ro rata on this basis, and a 
standard 2,000 C. P. arc lamp costs $40.00 per year on 
schedule No. 1, its price would be $110.00 on schedule 
No. 2, and $200.00 on schedule No. 3. If figured the 
other way, and the price of ar standard 2,000 C. P. arc 
lamp is $120.00 per year on schedule No. 3, it should 
be $53.33 on schedule No. 2, and but $24.00 on schedule 
No. 1. 

The fact is, prices can not be fixed in this way on ac- 
count of the operation of the economic law, which always 
reduces cost when service is concentrated or continuous. 
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It is much more profitable to operate a plant all night 
' and every night at a low rate per hour than to (»i)erate 
it for any fraction of the time at a higher rate. 

Any company would prefer to operate its plant 4,(X)i) 
hours at 3 cents per hour per lamp, to operating it 937 
hours for 6J cents per hour. 

Quality of service must be considered as w^ll as cost. 
Any observer of industrial operations is familiar with 
the difference in efficiency and reliability between men 
employed continuously and for regular hour:}, and those; 
employed intermittently, as men would be whose em- 
ployment depended upon the changes of the moon, or 
the clouds in the sky. For this reason, those who con- 
tract for constant service are more satisfactorily served 
than those who do not, and all disputes as to the time 
when service should be performed are eliminated from 
the transaction. This fact has a place and value in the 
problem of economy in street lighting. 

It is urged by some, however, that the gain in econ- 
omy, by reason of constant service, is more than over- 
balanced by the fact that the light is not needed after 
the ** noon of night," and' that it is in fact more eco- 
nomical for a city to pay the higher rate per hour, for 
the les^ number of hours, than to pay the lower rate 
for the larger number of hours. This is true, if a fact. 
It is based entirely on the assumption that street light- 
ing is not necessary at certain hours, usually from 1 a. 
M. until daylight. The fallacy of this assumption can 
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1)e (lenonstratcd easily by the simple expedient of not' 
lighting the street ]am])3 for a time, and taking note of 
the expressions of opinion regarding the insecurity felt 
hy-all citizens on account of the condition of total dark- 
nc'ss. 

The fact would be quickly apparent that unconsci- 
ously every one regards street lights as a protection as 
\v<^ll as a convenience. 

The quality of protection increases in value as that of 
ecMivcnience decreases. From dark until midnight, the 
lights are most valuable as a convenience. During 
those hours tliere are many people in the streets, the 
mimher gradually decreasing as the night advances. 
Th<i more people there are in the streets, the less is the 
need of ]m>tection, for there is mutual protection in 
their presence. As their number decreases, the value 
of the light changes from that of a convenience to that 
of a i)rotection. That this fact is not more frequently 
brought to notice, is an evidence that people do not 
H<;e all the social or economic bearings of conditions to 
which th(;y are accustomed, until their attention is di- 
rect<id to them by some discussion or failure of service. 

An ostrich, when pursued, will hide his head and 
imagine himself out of danger. People will go to sleep 
when there are lights in the street, and have no thought 
of danger. If, however, by some emergency, they are 
obliged to be out during the hours from midnight until 
morning, they require no argument other than their ex- 
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perience with the silent fact of darkness, to convince 
them that lights on the street during those hours have 
a value as a 'protection alone, much in excess of their 
cost. So well is this value of protection understood in 
large cities, it is frequently urged as the only considera- 
tion for placing lights in certain positions, and for in- 
creasing their number. 

If the subject is anal)rzed, it will be readily seen that 
the efficiency of a policeman is largely dependent up<^»n 
his ability to see. Who would think of placing, no 
matter how acute his sense of hearing might be, a blind 
policeman on the street? It is equally ridiculous to 
employ a policeman to stay on the street, ami then limit 
his power of observation to the lantern he may carry in 
his hand, or the diminutive light faintly flickering from 
a gas tip or an oil burner. This fact is so apparent 
that no argument is required to prove that it will take 
five times as many policemen to give the same amount 
of protection in uulighted streets as can be given by 
one-fifth their number in well lighted streets. 
• Light in the streets from midnight until morning in- 
sures peace and security. The social and economic 
value of these conditions is the value of light during 
these hours. These are the hours also, as has been 
shown, when the service can be obtained for the least 
cost. The question is not how much a city is willing to 
pay for light alone. It is a question of a more intelli- 
gent distribution of the amount it is paying for light 
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and protedi(m. The police department in Budi cities 
as Pittsburg, Baltimore, Philadelphia^ Chicago» New 
York, and Boston, have given this question doe con- 
sideration, and it is the feature of PROTECTION which 
is causing the general use of arc lights in those' cities. 
Experience U teaching them that by having abundant 
liglit KVKHY NIGHT AND ALL NIGHT, the policcman is 
more efficient ; therefore, a less number is required, or, 
what amounts to the same thing, the same number can 
cover more miles of street. For this reason, the num- 
Ixjr employed is not increased with the increased growth 
of th(5 city. Though many thousands of dollars are 
iuhUA to the street lighting account, the expense in the 
police; department is held in check proportionately; as a 
tU'X reMult, tiiere is no increase of the total expense on 
tirr.nxmi of the increased cost of street lighting. 

In rti'uH of tiie first class, the number of employes 
III llio |)oh(;(Mh;partinent is about one per thousand of 
iImj population, and the cost of maintaining thedepart- 
iiH^iil, in alKMit 91 p(5r year per population. The cost of 
klii'Mi lij/litinj( JM iihoiit 00 cents per year per population. 
'li'U tin-. liifiipH iHirned every night and all night cost 
about tJM; miuw. iiM oiuj policeman. These statistics fur- 
iiif.h a boHiH for <jalculating the value of the protective 
MirvU'M of an arc lamp. 

The (}fie<jtiven<iMM of a policeman can not exceed the 
area over whi(;h h(5 can watch. It is therefore limited 
by the area lighted by the himp with which he is as- 
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sisted. One arc lamp will displace five onlinary gas 
lamps for street lighting; therefore, by its use, the 
area overlooked by a policeman is much greater than 
with gas lamps. 

The additional expense for operating these lanii>s all 
night and every night, over the cost pai<l on tin? usual 
lighting schedule, is much more than coniiM'us^itnl hy 
the increased efficiency of the police force. As a nj- 
sult, the requiremeuts of an enlightened and practical 
economy are satisfied only by operating these lamps for 
the full time during which mechanical light is needed, 
and by having the number sufficient to diffuse enough 
illumination to enable an observer to easily distinguish, 
in the darkest night, a moving object the size of a 
man, at a distance not greater than the area lighted 
by a single lamp. 

All advantages considered, it is indisputably true 
that for street use, incomparably, the cheapest light in 
the world is the Arc Lamp. 
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THE GROWTH OF ELEOTMO LIGHTING. 

The firHt electric ceutral station using the incandes- 
cent lamp, constant current system, was put into opera- 
tion SeptemlKiF 4, 1882. The designers and builders of 
tliitj station had only a theoretical knowledge of the re- 
(iuiremcnts, electrical, mechanical, and commercial, of 
the business they were undertaking. They had no ex- 
perience and no precedent to guide them, consequently 
the station and the electric system were experimental. 
Besides possessing defects in machinery, conductors, and 
other apparatus, the cost of the station and system were 
very much more than it could now be reproduced for on 
the improved modern basis. 

Though hampered with all these draw-backs and dis- 
advantages, this station Jias run every hour aince it toas 
started, and has from the start furnished a light which 
disinterested business men iise in preference to gas. The 
full capacity of the station has been unable to supply 
the demand, and an annex station has been built. 

Contrary to all predictions of opposing interests, this 
atatwn hm earned and paid regular dlmdetuls frmi its first 
year. 

If the first electric central station has been able to 
make a record of this character, every year's experience 
must add to the permanency and profit of the business, 
not for this station only, but for all stations throughout' 
the country. 

A statement of the earnings and expenses reported 
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from twenty electric rentnil station i'oin)mni(*i(, fnmi 
June 1, to April 30, 1888, shows net earnings us iollows: 



Six companies (J^ tn MK// 

Eight '' 10% to i:>%' 

Six '' 10% to 20% 

Two of the latter companies excee<l 20^. 

The circuits of some of these* companies cover an 
area of three square mile.<. Over 1K),0()() lamps, usinj; 
this system, are now supplying light to customers by 
raeter measurement. 

The direct outgrowth of this first central station, in 
nine years, is the establishment in the United Stales ot 
about 190 central station companies, using the same sys- 
tem and having an aggregate capacity of alM)ut 500, (MM) 
incandescent lamps. 

The first electric central station using the alternating 
current system was installed at Greenshurg, IVmhisvI- 
vania, about January, 1886. Since that time, there has 
been about 150 stations installed bv one manufacturin;' 
company, having a capacity of about 300,000 incan- 
descent lamps. 

The first arc lamp manufacturing com])any wa^ organ- 
ized in 1879. This company's business represents about 
one-half of the arc lam})s manufactured. They have 
sold about 8,000 dynamos. Their sales of all kinds 
amounting to date to over $10,000,000. 
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DIVIDEND EARNING CAPACITY OF COM- 

IL POSITE STATIONS. 

PNojilftt r«liriiuUi futi \k<: wrrivfil al, of ihe ecoDomic 
viiiiic of tliL' |ir<ign'-R« made by the electric 'mdustry, 
which iI<K>H uiit tukti intii co aside rati im the meaning to 
iiiVOjilJun in olctitric central Btatiooa, of the advantages 

Electric cpiitrul «tnti*niB were at first, neeeasarily, small 
uriil jmrtijkl, 'I'hii (iiunpanica owning them were organ- 
m-A anil Htatiotm wure built, to use tlie apparatus made 

by one raanufucturor. 

Viewing ihu subject entirely in the mterest of tijose ■ 
who are or may become iiivestors in electric ceutml 
Btuttone, it is eliiiir that if man ufiictii ring companies have 
(lone no more in theac firHt ycnra of their business than ] 
to BO perfect their ftpparatua as to make investments in ' 
operating compiinieH a reliable source of dividends, they ' 
have done enough to justify all inveetmenta, either in . 
manufacturiui; or operating experiments. 

The fact must always be Itept in ^new that the elec- 
tric industry had to commence without data for its guid- 
ance. It had to secure its business in competition with. I 
the gae lighting industry, having back of it, the capital ' 
and data accumulated during fifty years of service, 
bnil thii charges of danger to life, health, and property 
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to meet ; it had its employes and the piiMii* in inhicnXp 
in the manipulation and use of itu ai)i>uratiii4 and M*rvi(r, 
and it had to overcome the problem of cnA of manu- 
facture and operating expenses. If, under thcs4* comli- 
tions, a profit has been made by man u facta riii;: or o(m>- 
rating companies, that fact is pn>of that in no other in- 
dustry can investments now Ix^ made with it< ^^eat a 
certainty of their being {)ermanent an<l profitabh^. 

A comparison between the dividend <arning <'a}»aeity 
of the first central stations and the eoni}Misite station 
that may now be installed will emphasize thi- fact. In 
the comparison, each notable improvement is estiniatt'd 
at its dividend earning value. 

The first stations operaU'd but one system, Are or In- 
candescent. Their dividend earning ea|)aeity may be 
estimated at 6 to 10 per cent. 

Taking this as the basis of calculation, the eoin|»o>itf 
station of to-day may have a dividend earning eapaeity, 
as follows : 

■ 

1. Arc system, original dividend earning ca- 

pacity 10^ 

2. Incandescent system, original dividend earn- 

ing capacity 0^ 

3. Increased |X)werof distribution three wire sys- 

tem, or alternating current system, dividend 
earning capacity.* 4^ 

* Incandescent Svstoni. 
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4. Meters for selling light by measuremeut, divi- 

(leiul earning capacity.* 3% 

5. Motors for all mechanical uses, dividend earn- 

ing capacity.f 30% 

Prorating the dividend emming capacity of ea^Ji 

factor on ilie total inve4ment, tJie dividend 

earning capacity of a c&tnpante station having 

sufficient capacity to perform the entire eledric 

service of a city is not less than 20% 

Central stations originally supplied light only, and 
that by but one system. If the incandescent, they were 
restricted in their area of distribution, also in their 
service, for want of a meter. The fact that all such 
stations and those now being installed can be made ex- 
ceedingly profitable by utilizing all dividend earning im- 
provements, i.s no longer debatable. 

To show how the dividend earning capacity of the in- 
candescent service has been increased, it may be stated 
that the first stations could not distribute service over an 
area exceeding one-h^f of a square mile. 

To-day a plant is being installed in Portland, Oregon, 
the generatuig power of which is located trvelve miles 
from the lamps. The power of a water-fall will be 
brought to the city through conductors on a pole line 
running across the country. From the point where 

♦ Incandescent system. 

t Motors are niade for both systems. 
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this line enters the city, branches will radiate through 
all streets. The company will start with 3,000 lights. 

Improvements that have proven so many additions* to 
dividend earning capacity, are not the only economic 
causes affecting the investment value of electric central 
stations. Many causes have combined to improve the 
quality and reduce the cost of all apparatus and acces- 
sories. The prices now paid, compared with the prices 
for the same supplies in 1883, show the following per- 
centage of decrease : 

Tx f Increased efficiency 25% 

Dynamos, | Decreased cost... 40% 

X J . ( Increased efficiency 100% 

Incandescent \ i^^reased life 100% 

lamps, ^ Decreaiied cost 66% 

Carbons Decreased cost 75% 

Wire '' '* 20% 

Line construction " ** 20% 

Miscellaneous repairs. ** ** 25% 

Engines ** ** 20% 

Boilers '' ** 15% 

Oil ** ** 30% 

This list is sufficient to illustrate the fact. A com 
plete list would not materially change the showing. 

In the light of what has been said, a very pertinent 

question may be asked : ** Is it wise to invest in electric 

central stations noiv ?" I answer, most decidedly, ** yes," 

and for the following reasons : 
5 
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1. None of the improvements have rendered any of 
\\w <iri^iiial appanitiislessefRcient ; they have all tended 
in muhr it ninrr rfficlnxL Therefore, it has not been, 
nor is thcrr any pn)1mbility that there will be, any leas 
tK'ca^ioiKMl \)f apparatus being superseded before it is 
worn out. 

2. Th(» whole tendency is toward large composite 
stiitions. Tlio cvidonec of this is found as clearly in the 
offorts of niaiiufacturers to extend their business to in- 
clude all tlic requirements of composite stations, as in 
the tendency of ojx'rating companies to add apparatus 
U) their plants to enable them to j>erform service, which 
they have not iK'en able to touch in the past. 

3. Those who arc in the business can earn dividends 
by usin^i; the apparatus now made, and will be in a 
position to be benefited by each subsequent improve- 
ment, as it l)ccomes a commercial success. 
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SAFETY OP ELEOTRIO SERVICE. 

To speak of the (hiiipT of the flfrtric Hrvifi-, i* :i 
misnomer. Thofse iiiten*stiMl in havin^r the uUn ni' tUm- 
ger associated in the public niind with llw iih's nf «hT- 
tricity, have lost uo ()p])«)rtunity t«> teach their Iramlu- 
leut lesson. 

The economic value of electric lii'lit ami pnwi-r ran 
not be fully understtMul until its etrtcl.-* ujhih luahh, 
life, and property are fully known ami a]»|)nM'iati'<l. In 
physics, safety is a positive condition, •lanircr is ii> mira- 
tive; just as in ethics, right is positive, and wmn^^ is 
negative. As we have not arrived to a <nndiii<»n of 
absolute perfection, we must estimate all thin.- I»y their 
comparative value. Greatest safity is lei-t d.iii,:r«*r ; 
therefore, that service is siifest which (Iocs tin- li-asi liann 
in comparison with the work done and tin- points of 
contact it establishes with the persons or property it 
may injure. Mind is impressed WMth no fact, as it is 
with the unknown. For this reason, so long as tlu^ 
mauipidation and uses of the electric service are not 
matters of general information, the mystery surrounding 
it will predispose the uninformed to eonsidcT it danger- 
ous. A great gain will be made when it is understood 
by intelligent people that, to spcnik of the dangoi of the 
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electric service, is to advertise one's self as being unin- 
formed. 

WHERE DANGER IS FOUND. 

The diin^t rs fn)in the use of coal oil are overlooked 
by iviison of thi-ir familiarity. The reports of casualties 
from the u.-h^ of t*oaI oil, in the Cincinnati papers during 
the very brief jK^rioil of eighteen months last past, make 
a roconl of 

** Four thousand four hundred and forty-five 

HOU8t:8 BUKNED ; 

Five million dollars* worth of property db- 
KPUOVED : and 

TllKEE TIlOUs*AXD NINE HUNDRED AND THIRTY-FIVE 



LIVR^ SArUIFICED.'* 



THE KEri>KI)S OF THE CINCINNATI FIRE DEPARTMENT 

Show tluit, of the original and known causes of fires 
I hi ring tlio past yoar, over ten per cent were occasioned 
by tho explosion and ignition of coil-oil lamps and gaso- 
lint^ HtovoH ; that the cost of maintaining the department 
wiw r2«2,7t»).r)l, and the losses by fire $1,272,875.83, 
or II t.ol4il «»f $ 1,555,1)45. 84 — sho^ving that the citizens 
of ()ml. city are called upon, either directly or indirectly, 
to contribiiti* ovcT onr hundred and fifty thousand dollars 
i\\\^Yy ycMir t-oward defraying the losses and expenses 
incidi'iit to th<» u»e of coal oil. 

riMO LAHT REPORT OF THE NEW YORK FIRE DE- 
PARTMENT 

HIiowH that neariy OThe-fotirth of all the fires which oc- 
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curred in that city during the past year were attributable 
to the use of coal oil. 

Out of a total of 2,929 fires 

302 were caused by the explosion of oil lamps ; 
177^by the upsetting and breaking of oil lamps ; 
183 by lamps setting fire to combustibles ; 
107 by the explosion of gasoline stoves ; 
89 by the ignition of benzine, naphtha, etc. 

A total of 858 in one year, and a loss of $493,719.50. 

THE OFFICIAL REPORT OP THE FIRE PATROL OF 

PHILADELPHIA 

Shows that, during the past year, out of 844 known 
causes of fire, 92 were due to the explosion of coal-oil 
lamps, and 63 to the explosion of gasoline stoves and 
ignition of oils — making a total of 155, or nearly one 
in five. 

Data of the above character can be furnished almost 
without limit, not only from our own country, but from 
every country in the world. What a striking contrast 
to this indictment against the use of coal oil, is fur- 
nished by the evidence of the insurance experts given 
before the National Electric Light Association. 
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ELECTRIC LIGHT STATIONS AS PIRB 

RISKS. 

By S. E. Barton, Chaikman Electric Light Com- 
MirrEE, New England Insurance Exchange.* 

. . . I can not refrain, in the outset, from con-, 
gratulating myself, and my insurance associates in New 
England, upon the very cordial relations existing be- 
tween ourselves and the electric lighting interests, and 
also upon tlie very favorable experience the Underwriters 
of New England have met with in having comparatively 
little loss to pay on account of the electric lighting fire 
hazard. Nor can I refrain from saying that, as favor- 
able as our experience has been in the past, it is being, 
and will continue to be, made much more favorable 
through the good work undertaken, and being carried 
on through the New England Electric Exchange. Its 
influence and results tend in the right direction — to the 
education of those employed in electric lighting pursuits 
as to what practices and work are safe and what are not, 
and to the exclusion from such pursuits of any who may, 
through lack of proper scientific knowledge, be unquali- 
fied for the positions they hold. 

As a matter of fact, however, I believe that tlie ex- 
perience has been, that because men have been required 
to provide themselves with a license certificate as to their 
qualification, they have speedily and earnestly set them- 

* Extracts from Paper read before the National Electric 
Light Association, Chicago, February 20, 1889. 
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to work to gaining the ueci'Sriiiry t«(-Iiiii(iil know I. 
edge to qualify them to receive llit* ctTiilicati'. Ft pN-i 
' ^thout saying, I think, that th***; nun an- ihirraft* p 
more capable in their busiuesw, and kiIVt nn-n iWr all 
putes concerned, than thev were iM-lorf. 

Attheiiik of giving voice to Iritr txi>rcSf.ioii>, I :iin 
going to reassert tliat I Mievc \vi* ;.n' all :i;.'n«il ih:,: 
there is no element or force with whirh wi- d -ul thai i 
more capable of self contml than the nu<- whirh cali^il 
mto existence this ascSixriation, nor is there t.n** prnlilir 
of danger or hazard in more ways when un-siientirH'ally 
and carelessly handled. 

Now, then, having on the one luind an tlinn-nt h» 
fraught with hazard, and on the other one s» rasy of 
control, your duty is obviously to do all you can hy your 
own work to promote and secure safely, and to ( neonr 
age all feasible plaiLS and efforts of others tendin;: in tlir 
same direction. While the plain duty of Underwritt r> 
in the public interest is, first, to hohl to a strict line oi 
requirements any of you who may be tempted or com- 
pelled, through competitive pressure, to drj)arl from 
what you know are safe practices ; and, having <l'.jie that, 
the Underwriters' duty is not fulfille<l until they have 
indorsed electrical illumination and power by the ri- 
duccd premium charges that such combined action on the 
part of electrical and insurance interests is sure to war- 
rant. 

The two interests arc peculiarly identical. Hand in 
hand they can accomplish much in reducing the enor- 
mous fire waste. Disunited and antaironistic to each 
other, your work will be slower in development. Com- 
petition among yourselves, and no restraining supervision 
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on our part, will drive you to cheaper construction and 
maintenance of your work. More fire loss and higher 
proniiuni< for insurance must inevitably be the result, 
while the i)ublic, still calling for your light because it is 
grKxl, will Ikj deterred to an injurious degree by reason 
of the increased insurance rates that will surely follow, 
such as have already been applied in some cases, and 
tlireatcnod in others?. 

In Tsew England, electric lighting is very popular 
with insurance men, particularly since it has, as applied 
to some risk??, ])een included in the schedule of "im- 
provements" for which a reduction in tariff is made. 
The energetic agent, in his efforts to scoop in his com- 
petitors' pet risks, docs not fail to recommend the intro- 
duction of electric lights as a means of procuring a lower 
rate and seen ring the risk to himself. He thereby be- 
comes your solicitor. He goes still further. In many 
cases he manifests his favor to you, and serves his own 
interests by l)ccoming an investor in your apparatus, 
and a promoter of your industry. Such a condition of 
things is but the natural outgrowth of a perfect har- 
mony and co-operation between the two great interests. 
It ought to exist througiiout the land. 

I would like to state still further that it not only 
touches your pocket, but I am free to suggest it touches 
my heart to see what I believe to be one of the safest 
classes of risks that we can have at the present time, 
through no reasonable excuse whatever, in such a con- 
dition that insurance companies will not touch them as 
a general rule. I believe that in our business gener- 
ally about twenty-five per cent of the loss may be charged 
to what is known with us as moral hazard. I hold that 
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this twenty-five per cent diould be e]iiniu:it«-«l fn'in th ■ 
electric lighting hazard ; there L« no cuch tiling :l<- ruoral 
iiazard in the Electric Light buitinesB. . . . 

Rexasks by Capt. W. Brophy, New KMiLAM) In- 
surance Inspector of Electric Wirin^j. 

Tiie insurance people of New En^lamU |N*rhap?<, 
liave taken a more intelligent view of the «'liTtrir 
%lit matter than most any other body of insiiniiiri* 
men throughout the United States. . It i- 

DOW too late for me to sav that everv oiu* n^i^itnubj^ 
that the electric light is the best form of artiiirini il- 
lumination known at the present day. It is fnr ymi 
gentlemen to prove to the masses of people tA" this <'oun- 
tn' that it is ah*o the safest. That voii can dn, I ani 
sure. I find that now the various compani<*s — cnnstrm- 
tion companies and electric light conipanic: — heartily 
co-operate with the insurance ins|)ector in attempting t»> 
prove this. When we have comp<'tcnt men in <'very 
station in New England ready and willing and takin^^ a 
pride in doing their work as they ought to do it, tin- 
sensational newspaper of the day will have one h-ss theme 
to expatiate on. ... In New England we liavr 
had scarcely any loss to speak of, when the amount nf 
property invested in electric light station.^ is taken ini«« 
consideration. . . . The moral hazard that is at- 
tached to a great many other kinds of business for- 
tunately does not exist in this. You are under the 
contract to deliver a certain article ; vou must deliver 
it every day in the year ; there is no motive whatever 
for the electric light companies to saddle off their projv 
erty on the insurance people; and when the insurance 
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people understand this thoroughly, And many other 
things that we ought to know, I think there will be no 
friction — certainly not in our section of the country, 
and we hojxj to educate those in other sections up to our 
standanl. . . . All now that is required of you 
gentlemen is to do what you know how to do, and see 
that it is done — to make fires caused by electric lights 
or electric light wires so scarce that they will hardly 
ever ha heard of. . . . The fires in New England, 
unfrequent as they have been, have not been confined 
to any one particular system of electric lighting ; they 
are equally distributed among different kinds, or among 
different systems ; but happily they have been so few 
that very little or few losses have had to be paid. We 
have had, since the introduction of electric lighting in 
New England, four electric light stations burned — ^two 
of them from causes entirely separated from the busi- 
ness carried on in them. Two might possibly have been 
traced to electrical causes, and each one might have 
l)een prevented by a reasonable amount of forethought. 
When you take into consideration the amount of money 
invested in New England — over ten million dollars, I 
tiiink — in electric light stations, that is but a very small 
amount. 



Remarks by D. Killicut, Boston Insurance In- 
spector OF Electric Wiring. 

We have only had in Boston, since I 
have been there (five years), about fifty fires, and 
the whole loss of these fifty fires is only in all some- 
thing about $34,000, and these ranged all the way 
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from, perhaps, $2.50 up. There were a great many 
fires, as Mr. Brophy says, in rejwrting which the 
iutelligent newspapers gave the public a large head- 
line, which frightened the people nearly to death, 
and kept the public in a state of fright wliicli some ni 
the companies in Boston would like to make capital out 
of, taking advantage of one another's misfortune. They 
stirred up the insurance people, who arc not supiK).sc<l 
to know a great deal about electric lighting ; thoy are 
better insurance brokers than electricians, and, of course, 
there is a great deal of disturbance ; but I think the 
matter has quieted down now, and I trust that a few 
years hence, as Mr. Brophy says, I shall })r()l)ably be 
looking for another position. We are willing to sacrifice 
our positions for the benefit of the public 
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ELECTRIC LIGHT AND HEALTH. 

Ill hir*ii<Mr(»HslM.»fbrc the Cincinnati Electrical Society, 
Dr. Ott«) A. yinHri ^*ili<l:* 

**Iii this hall the air i.« fh>h and sweet, which con- 
dition U lar;^<'ly <luf to the ab.<cnce of ga<. AVe are ac- 
eiiHtoiui'd, when we feel an evil to which we have been 
hahitiiat^'d, t-o los<' si^rht of its l>eing an evil, and we do 
not oftrn I'vi'xir to the fact ; we trv to take it as one of 
tho.s<' unavoidable things — just as when we are fatigued, 
it in our poor liunian nature. AVe have admitted into 
our hoUMchoidrt in gas one of the most jK^isonom agencies 
that I ran well tiiink of. It is there to be turned on at 
im instant bv can-lesH cliildren and servants. We are 
bi'ing poisont'd by it all the time. Let one of you try 
to niako a pirfrr-tly tight joint, and you will find that it 
biTonifH a high art. Vou can not prevent the leakage 
of gan. It will t4ik(» phujc imperceptibly. We feel 
overeonu* by a laHsitu<le, and we do not know why — 
malaria ! Nine timeH out of ten it is gas. There is in 
gan of all kindn, th(^ moHt improved forms of gas, car- 
bonic oxide, which is highly poisonous, and if taken 
Into our HyntciiiH, the <»nect-H will gradually undermine 
our eonHtitutiotiH. That in one of the indirect disad- 
vantagnH of gas. The Hup|)lanting of that by electric, 
li^lil. will be of great advantage. 

The IttwIirHfrr Mominf/ Ilrnild says : 

*'Hi\n in vabifible for illuminating purposes, and will 

* Mni'tinnleii' IfintlttiU) liiill, October 0, 1888. Reported in 
till* NVnf«iniM Khu'trk^iiui, October 20, 1888. 
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remain in use for an indefinite period of time, no tlonht ; 
hut whea the incandescent electric light eon lie secured 
(in nearly equal terms, it is in several respects iucuin- 
parably superior to gas or any other illuminating agent. 
The advantage of the incandescent lump over gas is es- 
jiecially apparent in that the former does not vitiati; the 
air of an apartment. The carbonized filament that is 
i-aised to incandescence and furnisher the light Is in- 
closed in an air-tight glass bulb, and, therefore, though 
a hundred of them lie burning in a closed room, no 
oxygen is taken from the apartment, and the air of the 
room remains as pure as if no lamps were burning. It 
is estimated, we believe, that a single gas jet,- speaking 
generally, consumes more ojygen than a human being. 
The difference in the purity of the atmosphere of a 
j-oom, tile windows and doors of which are kept closed 
as in cold weather, it^ therefore almost immeasurably in 
favor of the incandescent light. Where there are sev- 
eral occupants of such a room, as in the various apart- ■ 
ments of public buildings, their health, as well as the 
cost of the several Kysteras of lighting respectively, 
should be considered." 

The English journal, Heailli, says ; * 

" Electric lighting, as a meaus of preserving and pro- 
moting health, has not been sufficiently appreciated by 
the British public. Il may be safely said that electric 
light is the only form of artificial Olumination which id 
not injurious to health. This is a strong argument in 
favor of the general inti'odnction of the electric light ; 
but it is when we begin to compare this light with that 
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vf gaf), ur any other artificial lights, that its l)eauty 
|iurity, brightnesB, cleanlineBS, aod safety come out in 
Ktroiigest cDDtrnft. 

" Cias nut only cQusumcs and poUutea the air, but it 
is very poiHonous, beMtdea having a deleterious efiect on 
the f\irniture aud decorations of our homes. Gas gives 
off a certain amount of Boot, which is evideut from the 
blackened ceilinga aud cornices, discolored paper, etc 
The destruction to goods in the shops of our great cities 
from the action of gas must also be very great. In 
offices, shops, and factories, employes can use it continu- 
ously without feeling the lassitude, headiiche, aud fatigue 
which are frequently caused by the use of ga& As n 
means of retaining health, the advantages of the electric 
light are iTi disputable, 

"The electric light ts a pure, heaJthy light, which, 
if no- other were used, aod the smoke of our fires 
self-consuming, would leave our cities almost as fresh 
and bracing as a liighland hill, and rosy instead of pale 
cheeks, and brightly-flashing instead of dim, lusterless 
eyes would mark the city inhabitants," 

PEKTDiENT ITEMS. 

1. " When the Birmingham, England, public library 
wa8 recently cleaned and renovated, some hundreds of 
books had to be sent to the binders to be rebound in 
consequence of the injury done by the ^aste products 
of the gas consumed in the library. 

2. " Oil gives off about three times its weight of car- 
bonic acid, and gas about twice its weight ; the remainder 
of the oxygen coming off as harmless water vapor." 
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DEATH IN THE WIRES. 

The public mind has been awed by the sensational 
reporter, who has never missed an opportunity to write 
on the fruitful topic of the ** deadly wires." The poli- 
tician has added his work to that of the reporter, 
anxioius to win cheap notoriety by authorizing legal 
executions by electricity. Seizing the opportunity thus 
afforded, one person, to gain a reputation as an electrical 
expert, has used every conceivable means to fix upon 
a certain system a stigma because it was selected for 
criminal executions. Thus sensation, political chicanery 
and selfishness have combined to blacken and disgrace 
the most beneficent servant Science has ever subdued to 
the uses of man. 

To show how absolutely without foundation the rep- 
resentations made by these instructors of the public are, 
I ask careful attention to the following : 

1. I was present at a meeting of The Electric Club, 
of New York City,* when Dr. J, M. Bleyer, of the 
Medico-Legal Committee of New York, appointed to 
devise a method for executing criminals by electricity, 
gave a description of the apparatus to be used. In 
speaking of the currents, he said : 

* Begular meeting, held November 15, 1888. 
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ELECTRIC LIGHT versus KEROSENE.* 

It litis horelotbre been supposed that the one rival of 
tlie electric light is gas ; but we are how furnished an 
exaiiiple in which the cheapest kerosene has actually been 
j)n)fital)l y rcj)lacc(l by tluj electric light. It has long been 
suggottMl that electric lights are eminently adapted for 
railroad signal purposes, but the idea seems to be slow in 
gaining porssossion of the minds of railroad superintend- 
ents. It is gratifying to note, however, that Mr. W. 
W. Slater, master of signals of the Southern Pacific 
liailroad, at Oakland, Cal., has inaugurated a practice 
which, we believe, must soon be followed in a great 
many instances. In the Railroad Gazette^ jVIr. Slater 
describes the manner in which the signals in the yards 
liave been fitted up with incandescent lamps, for which 
purpose he employs normal sixteen c. p. lamps, run up 
to twelve caudles. This light of twelve candles, passing 
through the corrugated lens of the lantern, gives a 
bright, clear, steady beam, strong enough for all prac- 
tical pur])oses. The reduced candle power at which 
the lamp is run insures a long life for the lamp. The 
result is shown by the fact that these lamps, without 
any difficulty of attention other than occasionally clean- 
ing the ghiss lens on the outside of the lantern, have 
been burnhig over 2,600 hours up to date, or a portion 
of every night for one year and sixteen days; and, 
according to Mr. Slater, they are probably good for 
another year. All this lighting, in addition, is done 

* Roportcd in Tho Electrical "VVorld. 
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without a current governor, or n';rulat"'r nii the cin'uit 

— the current boin;r furni.*li(<l t'r«*iii an* iiiai-liiiii «. umi 

the lamps placed in luultipli' e!CTit*s. Il i.- iiitt n*Min^r to 

note that, aa alK>ve stutcnl, tiie i-lrctrir iijjlitin;: lm.«» 

proved cheaper than kerosense; tin Mr. Slal<r .^Imw:* 

that the average ciwt of one oil lamp Inr not* iiMiiitli 

iSHxtr-five cents, for oil and lalxir in ('I<aFiiii;r, tiiliiiL' 

and h'ghting, and about t\V4*nty-five rviiN Inr d« jm*- 

ciation of lamps and lamp burners; wlicn-as tln' avii- 

age cost of the electric light, with nm* laiitj), I't «.iii- 

month, is thirty cents. For the los** by diprcciatinu nf 

™psand machines, oil, waste, etc., thn-e an* no data 

on which to base an estimate; but, acconlin^^ to Mr. 

"later, the amount is inconsidera])le, when taken in 

<^nnection with the other li^rhttf oniploved at llir >iaii<»ii. 

"ith proper machinery, regulation, etc., it stems pmb- 

able that the cost of coal could be redu<'ed one-halt". 

. Again, the original cost of wire and material lor an 

dectric light plant compares favora])ly with the eo>t nl' 

expensive oil lamps. All these advanta;jres iiiu>t lu- 

taken, too, in connection with the faet that eiiiriiie»rs 

expref5S themselves as much pleas<'d with tin- electric 

lights and signals; that the signals are alway> lit, and 

the light is always brilliant; that there is no dirt or 

smoke; while, on the other hand, th<' oil lamps are 

hard to keep burning; invariably (halts of air Vi)\vr 

the lamps with smoke and carbon and the signals with 

oil and dirt; and not iufroquently go out, aiid have to 

he relit. Jt is not difficult to dis(;ern that electric light 

signal lanterns will be employed in many railroad yards 

as soon as their value is recognized, which now seems 

to be the case. 
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that we had more accidents witli steam engines; that 
(!veii the l)iiildiiig of houtjos iu the city caused more 
deaths every year — iufmitely more deaths in this city — 
than tills particular aj^eiicy. I was therefore driven to 
the conclusion that, considering the work it was doing 
— comparing it, if you like, with the illumination by 
«ras — that it was |M)8itivcly safer, just as the railway 
had proved to he safer than the stage-coach, and the 
stageK'oach i)rol)a])ly safer than walking for the number 
of pe(»pl(; carried. I found that, with all the diflBculties 
witii tliLs thing, the absolute results seemed to show 
that it was absolutely safer than any other useful agency 
at work in this citv. I iiiav Ikj wron<^, but that was the 
conclusion to which I was forced. But then when I 
investigated the cause of the accidents, I discovered 
that they were not due to any thing that was inherent 
in the transmission of the current overhead ; but it was 
rather due to two causes : either the carelessness of the 
company in inspecting its installation and keeping it in 
good order, or in the carelessness of the 2>erson who 
came in contact with It — one or the other. 

** Now, there is no excuse for the company, not the 
slightest. They undertake to render a public service; 
they arc paid for it; they undoubtedly ought to see 
that their plant is in the most perfect order possible; 
and any company that neglects to keep its plant in 
})roper order is, of course, liable to the penalties of the 
law, ami 1 would be the first to have the ofiicers of such 
a company indicted, if I could. But I take it that " the 
duty hius been, on the whole, pretty well performed, 
because the acci<lent8 have been so few. They have 
been very few, indeed. I bdieve that in this city there 
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THE ELECTRIC INDUSTRY IN THE 
UNITED STATES/^ 

S. A. Duncan, pKt>ii>KNT National Kli:< TiiHAi. 

Lkhit Association. 

. . . It may bo ri'iii<-inlH*rcMl that iii llir imiIv 
days of this ai^KK'iation the cliirf (|Urstioii l»it'i«n* tin' 
electrical fraternity was the tluMi all-impMi-taFit <jiir>iinn 
of Arc lighting. Tlu* Incan<K's<'cnt li;:hl lia<i s<':irril v 
come into commercial u>i\ X<> sonncrluul ili«- *\\u -li-'H- 
involved in arc li^rhtin'^ 1)0(Mi solvtd Itv tli*' !i:i;ur:il 
pressure of public <lenian«l tlian the coiiijjlicati'l *[\i> - 
tions involved in the distribution of incandf-cint li.-lii- 
ing al)3orbed the attention of the fraternity, iwA M«-<n- 
pied the meetings of liiLs as>o<'lation. ^^^llo^^i;r;.• i It.-i i\ 
upon the problems involved in incandescent liulitin.: 
came the question of electrical distribution o|' |»n\vrr, 
first for stationary motor purposes, and afterward I'^v tin- 
purjx)se of electrical locomotion. Thi-^ (jn(>ti')n is to- 
day, perhaps, the most important one bvibre the el(M'- 
trical fraternity. To say that electrical power is not 
to-day a success would be to reflect upon the scores of 
electrical railways now in successful o])er:Uion iii thi< 
country, and tipon the thousands of electrical motors 
that are every dav commercially serviniir the wants of 
man. 

♦Extracts from address dolivornd at thr^ Nintli Snni-Aiii.iiMl 
C«»nventi(in of tho National Kk-etrie Li'^lit AssofiMt'nii. 
Chicago, February 19, 1889. 
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We may here profitably consider some figures indi- 
eating tlie growth of the electric lighting and power in- 
dustr}', the increase in the number of central stations, 
arc and incandescent lamps, electric motors and electric 
railways now in nj)eration. At the meeting of this as- 
sociation one voar a;ro, it was estimated that there were 
not less tlian 4,000 central station and isolated plants in 
operation in tlio United St:ites. 

The number of central stations and isolated plants at 
the present time is 5,747, a total increase during the 
year of 2,0G7 plants. The percentage of increase dur- 
ing the year is 45.8 per cent. 

It was estimated a year ago that there were 175,000 
arc lamps in daily use in the United States. At the 
present time, I find that there are 219,924, making an 
iucrease of arc lamps in use during the year of 62,625. 
'^riie percentage of increase during the year is 34.3 per 
cent. 

A year ago it was estimated that there were 1,750,000 
incandescent lamps in use in the United States. At 
the present time there are no less than 2,504,490, mak- 
ing a gain for the year of 754,990 incandescent lamps. 
Tlie percentage of increase during the year is 49 per 
cent. 

It is also interesting to notice what the increase in 
capitalization has been in electric light companies of 
the United States during the year. During the first 
lialf of the year the increase was $42,210,100 ; during 
the latter half it was $27,187,634, making a total gain 
during the year of $69,397,734. 

There are 53 electric railroads in operation in the 
United States. The number of roads now under con- 
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stniction not finished is 44. There arc 42 ekvtric mil- 
road companies incorporatod that have not yet U^gtiii 
the work of construction. Tlicre are 379 electric can* 
|: in operation, and 339 under contract There arc 294 i 
V miles of single track in operation and 273.} niilcH undiT 
:' contract 

It would be profitless for me to draw elalxirate <le<lu<'- 
tions fi^m these figures; they tell for the nisei vw thr 
^ry of prosperity and rapid growth thn)u^hout every 
department of the electric light and power industry. 

T 
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ELECTRICITY IN ENGLAND. 

From an* Address by W. H. Preece, F. K. S., Presi- 
dent OF THE British Association.* 

Electric liglitiiig lias l)econie popular, not alone from 
the beauty of the light itself, but from its great hygienic 
qualities in maintaining the purity and coolness of the 
air we breathe. The electric light need not be more 
])rilliant than gas, but it must be more healthy. It 
need not be cooler than a wax candle, but it must be 
brighter, steadier, and more pleasant to the eye. In 
fact, it can be rendered the most perfect artificial illumi- 
nant at our disposal, for it can illumine a room without 
l)eing seen directly by the eye ; it can be made abso- 
lutely steady and uniform without irritating the retina; 
it does not poison the air by carbonic acid and carbonic 
oxide, or dirty the decorations by depositing unconsumed 
earl)on ; it does not destroy books or articles of virtu 
and art by forming water which absorbs sulphur acids ; 
and it does not unnecessarily heat the room. In our 
Central Savings Bank in London, it has been found, 
after two years' experience of electric lighting, that the 
average amount of absences from illness has been dimin- 
ished by about two days a year for each person on the. 
staff. This is equivalent to a gain to the service of the 
time of about eight clerks in that department alone. 
Taking the cost at the ** overtime" rate only, this 

* Before the Bath meeting, 1888. Reported in " Electrical 
Review." 
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would mean a saving in salamts of alK>ut $.*),20<) a year. 
The cost of the installation of the eh'rtric light wua 
$16,745, and the annual cosit of working, S.'$,r>(H) jht an- 
num—say a total annual c<j.st of ^'ijlTo. Tht- mst of 
the gas consumed for lighting |)ur|>o.s<*.s \viu< alMnit S'»,r>(H) 
a year, so that on the whole there wiu-^ a <linft siviiig 
of something like $1,330 a year to the governincnt, 1m- 
sides the material advantage of the In-ttfr work of tlie 
staff resulting from the improved atmospheric conditions 
under which their work is done. The pHnluction of 
light by any means implies the oon^iUInptioIl•of encr^^y, 
and this can be measured in ** watts/' or the rate nt 
which this energy is consumed. A watt is-],, part of 
a horse-i)ower. It is a very convenient and Hiisil>lc 
unit of power, and will' in time replace the meanin^li •^s 
horse-power. 

One candle light maintained by— Watt- 

Tallow absorbs VJ\ 

Wax •' l»l 

Sperm '• n; 

Mineral oil " n) 

Vegetable oil " 57 

Coal gas " r.s 

Cannel gas " is 

Electricity (glow) '• '.i 

Electricity (arc) •* O.v, 

The relative heat generation of these ilium inants may 
l)e estimated from these figures. Tiiough the electric 
light was discovered by Davy in 1810, it was not until 
1844 that it was introduced into our scientific labora- 
tories by Foucault ; it was not until 1878 that Jabloch- 
koflT and Brush showed how to light up our streets efl^ec- 
tually and practically ; it was not until 1881 that Edi- 
son and Swan showed how our homes could be illumi- 
nated softly and perfectly. Unpreparedness for su(*h 
a revolution produced a perfect panic among gas pro- 
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prietore; incxprrionce in the use of ix)wcrful electric 
currenta resulted in frequent failure and danger ; specu- 
lation in financial bubbles transferred much gold from 
the jKXjkets of the weak to the coffers of the unscrupu- 
lous; hasty legislation in 1882 restricted the operations 
of the cautious and the wise ; and the prejudice arising 
from all these causes has, perhaps fortunately, delayed 
the general intnKluction of electricity ; but now legisla- 
tion has been improved, experience has been gained, 
confidence is being restored, and in this beautifiil town 
of Bath 50 streets are about to be lighted, and we see 
every-where around and about us in our English homes 
the pure glow lamp, replacing filthy gas and stinking 
oil. The economicaT distribution of the electric current 
over large area is annually recdving a fresh impetus. 
The expensive systems defined in the Act of Parliar 
nient of 1882, have entirely disappeard. Hopkinson in 
England and Edison in America showed how a third 
wire reduced the weight of copper needed by 66 per 
cent. Gaulard and Gibbs, in 1882, showed how the 
conversion of alternate currents of high E. M. F. to 
currents of low E. M. F. by simple induction coils 
would enable a mere telegraph wire to convey sufficient 
electricity to light a distant neighborhood economically 
and efficiently. Lane Fox, in 1879, showed how the 
same thing could be done by secondary batteries ; and 
Plante, Faure, Sellon, and Parker have done much to 
j)rove how batteries can be made to solve the problem 
of storage ; while King and Edmunds have shown how 
the distribution by secondary batteries can be done as 
economically as by secondary generators. The Gros- 
venor Galler}^ Company in London have proved the 
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practicability of the secondary generator principle by 
nightly supplying 2-1,000 glow lamps Hc*:itt(*re<l fivrr a 
very wide area of London. The glow lain]> of ICdii^m, 
which in 1881 required 5 watts per candle, han Inren w 
&r improved that it now consumes but 2.^ watU< {kt 
candle. The djoiamo which, in the same year, weighed 
50,000 pounds, absorbed 150 horse-power, and eo.st 
120,000 for 1,000 lamps, now weighs 14,000 j)ound.s alh 
sorbs 110 horse-power, and costs $2,500 for the same pro- 
duction of external energy ; in other words, it6 com- 
mercial output has been increased nearly six times, 
while its prime cost has been diminished eight times. 
The actual cost of the production of one candle light 
per annum of 1,000 hours is as follows : 

Sperm candles 12.12 

Oas (London) 31 

Oil (petroleum) ir. 

Electricity, glow • is 

Electricity, arc (>;; 

The greatest development of the electric light has 
taken place on board ship. Our Admiralty have been 
foremost in this work. All our war ships are gradually 
receiving their equipment. Our ocean-going pajiscDger 
ships are also now so illumined, and perhaps it is hero 
that the comfort, security, and true blessedness of the 
electric light is experienced. Railway trains are also 
•being rapidly fitted up. The express trains to Brighton 
have, for a long time, been so lighted, and now several 
northern railways, notably the Midland, are following 
suit. Our rocky coasts and prominent landfalls are also 
having their light-houses fitted with brilliant arc lamps, 
the last being St. Katherine's Point on the Isle of 
Wight, where 60,000 candles throw their bright beams 
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over the EuglLsh Chauucl, causing mauy au anxious 
mariner to proceed on liis way rejoicing. 

We learn from the instructive and interesting adver- 
tising columns of our newspajxirs that ** electricity is 
life," and we may, jKirhaps, read in the more historical 
jM)rti(m of the same i)aper that, by a recent decision of 
the New York Parliament, ** electricity is death." It is 
l)r()pose<l to replace hanging by the more painless and 
sudden application of a powerful electrical charge ; but 
those who have assisted at this hasty legislation would 
have done well to have assured themselves of the prac- 
tical efficacy of the proj)osed process. I have seen the 
difficulty of killing even a rabbit with the most power- 
ful induction coil ever made, and I know those who es- 
caped and recovered from the stroke of a lightning dis- 
charge. 
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ELEOTRIOITY IN LONDON. 

FROM AN ADDRESS BY BIR JOHN PENDKK, K.C. If.Q., CHAIRMAN 
OF THK METROPOLITAN ELECTRIC SUPPLY COMPANY.* 

. The station at Whitehall avenue, which has 
about 10,000-light capacity, was opened on the lotli 
of October, 1888, and the directors had hoped that llio 
full capacity of lighting would be taken up by custom- 
ers in seven or eight months. Instead of this, the full 
capacity of the station is already taken ; in a]H>ut two 
months, orders were booked for nearly 0,000 lamps. . . 
The Avenue Theater, the Hotel Victoria in Northum- 
berland avenue, and other places, have been li^^htcd 
for some time, and the managers have written express- 
ing their satisfaction with the supply; and among the 
niore recent contracts secured, to be worked from the 
Whitehall Station, are the Grand Hotel, Messrs. Hamp- 
ton's large furniture warehouses in Pall Mall, St. Mai*- 
tin's Church, and other places. 

The company's mains are being laid underground 
throughout the whole of the Charing-Cross district, and 
have already been laid across Northumberland avenue, 
West Strand and Trafalgar Square, without cautsing any 
appreciable interruption to the traffic. The guaranteed 
revenue from the contracts made and to be carried on 
from the Whitehall works is $67,500 a year; and the 
other contracts, expected to be completed in a few days, 

* At an extraordinary general meeting of the shareholders, 
Pecembep 4, 1888. Reported in "Electrical Engineer," 
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will l)e another $5,000, making altogether $72,500. 
The working expenses, mcluding rent, salaries, wages, 
and ten per cent for depreciation, are estimated at 
$30,000, leaving a profit of $42,500 per year — on these 
installations — which, I think, is fairly satisfactory, seeing 
that the capital represented by these works is not much 
over $200,000. . . . 

The Sardinia Street Station will be one of the most 

important in I^ndon That station will, I 

think, have altogether 50,000 lights. ... If the 
results upon the 50,000 lights are at all in proportion 
to what we now see from the practical working of the 
Whitehall works, I think we may congratulate ourselves 
on l)eing in a position to make very handsome dividends. 
I may mention that tlie machinery for this station has 
been ordered from an American company, and the bulk 
of it will be delivered in a very short time. . . The 
principle we have gone upon has been to take the very 
best in existence and to utilize it for our purpose. . . 
I do not mean to say that in electricity, as in othet 
things, there is not very great progress. You will see 
that that is the case when I tell you that it is scarcely 
ten years ago since electric lighting was a laboratory 
experiment, whereas it is now almost becoming uni- 
versal. I may go further and say this: It is not 
^more than twenty-five years since submarine telegraphy 
was first introduced, and there are now $200,000,000 in 
the bottom of the sea, the major portion of it paying a 
fair dividend. . . . 

The population of this mighty city is 5,000,000 of 
people ; and if electric lighting is successful, and I be- 
lieve it must become the light of the future, we shall 
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require to spend $170,000,000 to « 175,000,000 iM'forc 

we can do the work required. . . . El(*<*lricity ih yrt 

in its infancy ; and the more tliut ncicncr can Im> liroii^lit 

to bear upon it, the more we shall hiive of thi(< li^^ht. 

The light is doing a great sanitary work; and with itj< 

use the air remains pure, and there b* Kr^- Iicat. I 

have not a word to say against gas. I iH-Iicvt* that i:a>, 

being the essence of heat from coal, has a jrrcat <h*:il of 

work before it, but in another field than that of li;rht- 

ing. Those interested in gas must look to apply it to 

other purposes. The light of the future is the electric 

light. 



Theater lAghting, — ^There are ten theaters ami music 
halls, not reckoning Olympia, illuminated by electricity 
in London. There are thirteen theaters in Paris pos- 
sessing installations of the electric light, and eleven 
more in other parts of France ; two in 8pain ; one in 
Belgium; thirteen in Germany; several in Denmark, 
Sweden, Norway, and Austro- Hungary, Italy and Rus- 
sia, and one in Finland. 
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LONDON GAS. 



The papers on the developmeut of the electric Indus- I 
try in England aad London will be better appreciated, I 
if the price of the gas, wi(h which the electric light has ] 
to compete, 13 kept in mind. 

I take the following from Mwlern Light and Heat: 
'■ The average price in London last year waa 66 cents I 
per 1,000 feet. The provincial conipaniee charge an J 
average rate of 56 cents per 1,000 feet. In 1869, the 1 
price of gas in London ranged from 79 cents to J1.12 J 
per 1,000 feet. Since 1869 the capital, employed by j 
London gas companies has risen from 839,144,220 tn I 
«70,840,9y5. In the same period, the net profit has 
risen from »3,334,785 to »7,001,665. The gas sold in 
1869 aveaged 8,438 feet [ler ton of coal, whereas now a 
higher lighting jwwer is obtained, at the rate of 9,618 
feet per ton. The coal in 1869 cost a little under 50 ] 
cents for each 1,()00 feet of gas Bold, whereas last year J 
the price per 1,000 feet was only 30 cent.=. Still more | 
Btriking ie the difference, if we allow fiir the residuals. I 
Deducting the revenue f'l-oin this source, the coal in I 
1669 cost 29 cents j)er 1,000 feet of gas sold, whereas | 
last year the net price of the coal was but little n 
than 12 cents. The consumption of coal, requisite ti> I 
keep up the London gas supply, is now very nearly 7,000 1 
tons per day, ujwjn the average. The customers of the'l 
companies, reckoned as consiimcrB, are nearly 300,000, 
or nearly 104 to each mile of main. The pubtio lamps .J 
are ab.ut 70,000. 
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THE UNION OP ELEOTRIOITY AND GAS. 

The eeonomic valve of electric light ami /wnvr had 
received no testimony more marked tlian that acconled 
by the changed attitude of those who are idi-ntified 
with the gias industry, from opposition to adoption. 
This change, however, is not more nmrkrd than the 
change of attitude toward the gas industry by those 
identified with the electric service. 

At the outset, the enthusiasm bom of young bI<MKl, 
the prestige of new and wonderfid discovcrier* or inven- 
tions, and complete ignorance of the difficulties in their 
way, caused electricians to proclaim that the day of 
usefuhiess for gas was drawing to a close -that it would 
soon become ** a relic of the past." 

So plausible did this at first appear, in the nrw light 
of new inventions of the highest value, that there was 
a momentary flutter in the price of ga.s stocks, a little 
unsettling of values, and then a settling into the nor- 
mal condition again. Why ? Not because the erueial 
tests of applying electricity to practical work (levelop(Ml 
any flaw in its nature-right to oociii)y the ** promised 
land," but because the child of promise was not born 
fifty years old. It required time for maturity. It was 
not ready to occupy the field. Some, interested in gas 
investments, forgetful of the trials of their industry in 
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ite youth, fell into the error of comparing the achieve- 
ments of okvlricity at one and two years of age with 
gjis at fiity. Arguing from this mistaken premise, *they 
convinced themselves and attempted to convince the 
l^uhlic that there was nothing in electricity but danger, 
<lisiipp<)intmont and financial disaster. 

The lusty growth of the new-born industry, in five 
years, has challenged the attention of the civilized 
world. This has caused those .identified with the gas 
interest to properly study its achievements and promises 
of future results l)y comparing them with that of gas, 
age for age. As a result, they are becoming prominent 
in the new development. 

Darwin has said : ** Ignorance more frequently begets 
confidence than knowledge ; it is those who know little 
and not those who know much, who so positively assert 
that this or that problem will never be solved by 



science." 



In this case honors are easy. The electric men asserted 
that electricity would put out the gas. The gas men as- 
serted that it would not. Both possessed the confidence 
.of ignorance. Men of science — the men possessing real 
power, because they work with the strength of truth — 
the men of achievements, have proven both right, but 
in a way little expected by either. 

These men of science have so nearly solved the 

problems of the generation, distribution, subdivision 

' and practical application, on a commercial basis, of 
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electricity to the uses of light an<l jM)W('r, that thoro 

can no longer be a doubt as to the final i'«>uU. 
These men of science have sustainiMl \Uv viumnm'w. 

value of gas, by demonstrating it^ su|MTi«»r UM-rulni'ss 
for heating to that of lighting, thus <>|M'niii;r a new 
MdL for it many times greater than the one it Una 
been occupying. 

An adversary is overcome only when he l>«('onies a 
friend. Science first shows how welding may be done*, 
then the men of practical application use the forces its 
taught, and welding is done. 

Electricity and gas may be generated Iroin the sjime 
source — coal — heat. To be made helpful servants foi 
the uses of light, heat and power, they must be sent on 
their mission of service through the same streets ; why 
not from the same central station ? Why not conform 
to the requirements of economic law in all conditions 
surrounding their generation, control and adniinistra- 
tion? 

The profitable run for lighting service docs not exceed 
four hours a day. Think of the enormous ability to 
decrease prices and increase profits that would be ac- 
quired if, by some inconceivable change in the sun, we 
were deprived of light, only, so that the profitable run 
for lighting service could be extended from four to ten 
hours per day. 

A better thing than this can be done. Composite 
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Stations can be installed to supply the entire electric 
and gas service of a city. Their output then would be : 

1. Electricity for power, profitable run, 10 hours per day. 

2. Electricity for light, ** 4 

3. Gas for light ** 4 

4. Gas for heat, " 10 



it (< 
li it 
ti '(( 



The actual hours of service, however, would so over- 
lap each other, that there would not be one hour in the 
twenty-four when the station could not be operated at 
as good a profit as that of the most profitable hours for 
any single service operated in isolation. 

Light has been the thing thought about and con- 
tended for in the interest of electricity and gas. Let 
them be united in light, and, by conforming to true 
economic conditions, secure to the uses of man the 
service of light, heat and power, on a basis of cost and 
applicability which will be a benefaction to the race. 

The genius of generalship consists in knowing when 
the decisive blow shall be struck. The genius of indus- 
trial management consists in knowing when to discard 
the old and adopt the new, when to eliminate antagonism 
of interests by uniting them. The time has come for 
the union of electricity and gas. Those will profit by it 
most who see it clearest and act the quickest. The 
uniting process has already begun. It will go on to 
completion. It is ordained by the nature of the two 
industries. No man can long delay the coming of the 
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ioevitable. Where the gas interest docs not unite elco- 

tncity with its service, the electric interest will become 

stroDgest and absorb the gas interest. 

Some gas men may ask, ''Why should we take any 
notice of electricity except to applaud it ? for wherever 
it is brought iflio use, it has proven an educator in the 
use of light and has caused an increase in the consump- 
tion of gas." That is true. Then accept it as an edu- 
cator, and employ it where it can do its teaching to best 
advantage. Adopt that form of it which yields most 
light for smallest outlay, the arc lamp, for street illu- 
mination. Do it thoroughly, and it will cause an 
increased consumption of gas of at least twenty-five 
per cent. For this alone it is valuable to you. But 
do not deceive yourselves with the idea that this 
phenomenon of increased consumption for lighting will 
long continue. The incandescent lamp is as sure to in- 
vade the field of commercial and residence lighting as the 
arc lamp has that of street lighting. Those who hug 
the delusive phantom that electricity will not super- 
sede gas for illuminating service, will do so to their 
ultimate discomfiture. 

The clearest minds in both interests, having changed 
their position because of a better understanding of the 
subject, lead the way and proclaim the union. What 
will be the result ? Those companies that devote them- 
selves with the greatest energy to supplying electricity 
for light and power through the area covered by their 
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gas mains, and to supplying gas for light and heat, may 
Buccccd, in the course of four or five years, in doing all 
illumination by electricity ; but it Ls doubtful. Gas has 
not superseded coal oil in fifty years. The change will 
\)Q one of growth, not of transformation. But of one 
thing there is no possible doubt : they' will increase their 
income and pay go(Kl dividends, while improving the 
service and decrea^sing its cost ; and, most important of 
all to them, will kecj) their field of action free from 
competitors. 






electricity and gas. 

Office of 
The Cincinnati Gas Light and Coke Co. 

Cincinnati, MarcJi 7, 1889. 

Mr. a. R. Foote: 

Dear Sir — I approve cordially the position you have 
taken, and so well sustained, on the subject of ** Muni- 
cipal Ownership of Commercial Monopolies," in the 
paper read by you before the National Electric Light 
Association at its recent meeting in Chicago. 

In my opinion, the Association has taken a wise and 
important step in appointiug a ** National Committee on 
State and Municipal Legislation." S^ich a committee 
ought to accomplish much needed and very beneficial 
results, if properly co-operated with and sustained. 

I think the time has come when the electric and gas 
industries should be united to perform the service of 
supplying cities and towns with light, heat and power. 

This company has had the subject under consideration 
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for some time, and would have imdcrtokeii the ele(*trir 
service a year ago, but for a doubt in the niiudii of soiiu^ 
of the directors aa to our legal right to do so. 

In its relations to the gas industry, the electric light 
now occupies a higher and broader relation than it luu4 
in the past. Bather than rivah*, they should be c*(>m- 
panions in trade ; and the closer this association 1)ccoiuei<, 
the better and more profitable will it be for Iwth pro- 
ducer and consumer. 

The control of the electric industry has been sei'unMl 
by men of integrity, and the business has assumed the 
aspect of a legitimate undertaking. Gradually it is 
being freed, by the efforts of honest men, from tho 
grasp of cormorants who fattened upon the credulity 
of their victims, duped and misled by the representa- 
tions of interested promoters of wild speculative schemes? ; 
and is now generally regarded by thoughtful business 
men as an established and honorable enterprise, which, 
if wisely and economically managed, can be made 
reasonably profitable. 

While I do not feel that the electric light is a serious 
competitor with gas, it has some special uses and a(4 van- 
tages ; and my idea is, that if the citizens of our city, 
for any reason, even an imaginary one, desire that char- 
acter of light, it is but just to them that we should 
supply it in the best possible shape and at the lowest 
possible rates. 

The generation and distribution of electricity is now 
followed for three separate and distinct purposes. The 
arc lamp undoubtedly supplies a degree of illumination 
which can not be given with gas. It is peculiarly 
adapted for street illumination and for all large areas. 
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The incandescent lamp is suited for interior illumination, 
and though generally inferior to gas in illuminating 
power, and more expensive, a certain portion of the 
citizens of every city will have it regardless of cost. 
The electric motor may be employed to drive any kind 
of machinery requiring limited power, and bids fair to 
become an important factor in the social and industrial 
economy of all large cities. 

Organized gas companies are usually owned and con- 
trolled by wide-awake and enterprising citizens, interested 
in the introduction of any thing that will add to the 
comfort and convenience of their fellow-m'en. Can 
any more efficient and responsible agency be found for 
supplying the electric service of a city than these 
long-established, well-organized and efficiently man- 
aged companies — managed, as they are, by men favor- 
ably disposed toward fostering any industry which will 
bring to them a fair and reasonable manufacturer's 
profit on capital invested? 

Thus controlled and governed, my own personal judg- 
ment is that cities will be much better, more economic- 
ally and more satisfactorily served by one responsible 
company, operating under a strong municipal ordinance, 
carefully guarding all public and private interests, than 
they can possibly be under present circumstances. 

In this State, the law permits applicants to appeal 
from the authority of municipalities to the less Inter- 
ested probate courts, and it only remains, to secure the 
best service attainable, for all companies to undertake 
it, and let the public indorse the survival o'f the fittest. 

Gas companies having complete organizations in 
running order, can add to their plants the necessary 
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of doubtfiil legality, but be entered upon in fjcxni faith 
under the authority of a general hiw which will doar 
away any doubts as to the legal rights of existing com- 
panies to enter upon such an undertaking. As gas 
companies were formed for another, though a very 
similar purpose, it is necessary, in Ohio, that such a 
law be passed, to enable them to enter the ehn'tric 
business in proper and legitimate shajK*. Of course, wc; 
could go on and supply electricity jiwt as over a dozen 
gas companies in this state have already done, and take 
the chances of some crank raising the question ; or we 
could form an outside corporation and conduct the busi- 
ness ostensibly as a separate one ; but the directors of 
this Gas Company are a very conservative body of men, 
and prefer to hew straight up to the line and indulge in 
no false pretenses. Very respectfully, 

A. HiCKENLOOPER, Pfexuleni, 
The Cineinnati Gaa LlgJU and Coke Co, 



FROM INAUGURAL ADDRESS BY HON. F. BECK, I'RICSIDENT 
SOUTHWESTERN GAS ASSOCIATION.'^ 

. The next movement to share the revenues derived 
from furnishing artificial light and power by coal gas 
companies was made when, in 1879, the Electric Light 
and Power Company went into operation in Galveston, 
at first furnishing, princi})ally, arc lights, but later a 
limited number of incandescent lights on arc light 
circuits. We, interested in the manufacture of coal 

* Meeting held at Galveston, Texas, August 20, 1888. Re- 
ported in American Gas Light Journal, Scpteoiber 17, 1888. 
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giis, wore eagerly watching the results of this new 
entcriirise throughout the country, but more particu- 
hirly those surrounding us; and doubts so easily har- 
Ijori'd as to its success made us feel that coal gas must 
1k» victorious, and that it would maintain its superiority 
over all other contrivances brought in the field against 
us. When, years ago, water gas made its appearance as 
an illuniinant, it seemed to be a criminal act to speak 
favoral)ly of it; but to-day the largest coaJ gas com- 
panies manufacture it, either as an auxiliary to coal 
gas or furnish it as strictly water gas. The desire to 
compote, to furnish more and cheaper light, silenced 
the carbonic oxide opposition. 

The immense efforts made to use carbon in every 
possible combination from illuminating to producer 
gas show very plainly that we desire the commercial 
success of the products of our manufacture. Against 
the dangers, we must guard, as the lineman who is 
around a circuit carrying from 2,000 to 3,000 volts 
electrical pressure. There is danger every-where ; and 
to avoid accidents, our motto should be: ** Handle 
with care." 

I trust you will not construe my words in regard to 
dangerous appliances as meaning that I do not possess 
a proper brotherly feeling for my fellow-men. I must 
protest against any such construction. As long as there 
is no legislation prohibiting their introduction, we are 
compelled to satisfy the demands of our consumers and 
the public, or turn over our business to others. The 
efforts of scientific men to apply the laws of physics, 
by the aid of mechanical constructions, to furnish light 
and power, can not be treated with indifference. Elec- 
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trical machinery will be more and nion* in dt'iiiiiiHl 
For us the question is: "Shall it 1m* in coniix'tiiiLr 
hands, or shall it be used as a branch of i-talili-lmnnls 
that have made it their buriinoss for Vfar.- to furnish 
light, heat and power?" We all are abh* to cohiimIi* 
with electric light. There is no doubt that any ira" 
company to-day, on an actual capital invcsttMl, can rial 
ize better profits than electric Hgbt oonipanii's, provid<-d 
they both supply the same area and ^iv«* service* <hiiiii;; 
twenty-four hours. But does thi^ change our position? 
In my opinion, it does not. Gas and electric light an- 
demanded by a public who gives preference to one oi 
the other. Electric light has in its favor the n(>v<lty 
stipulated rates and prices, and the easy maintenanct- 
of installation w^here incandescent lamps are used. Win* 
are really benefited by the progress in elediie lightin;iy 
The dynamo builder, the manufacturei's of the nunnr. 
ous electrical appliances, the copper-wire firms, thr 
steam-engine builders and boiler makers, all iind, com 
paratively speaking, an unlimited amount of businoss, 
which they will, without doubt, hoLl in the future. 

We all represent small gas works, and a division of 
business between two lighting companies, even at fair 
rates, would not be sufficient to secure for either a 
commensurate compensation on the capital inv(?ste<l. 
What is more natural, then, that the applications for 
franchises to erect electrical plants in towns and cities 
should more or less alarm the managers of existing gas 
works — that they feel the necessity of exchanging notes 
with others engaged in the profession, so as to be al)le 
to select the most appropriate additions to their ])]ants, 
to improve the works under their charge, and to gain 
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a knowledge of all appliances used at present for fur- 
nishing, at low rates, light, heat and power; also, to 
select the best market for the purchase of raw material 
and machinery used. 



From Annial Address by Hon. Thomas Turner, 
President American Gas Light Association.* 

The application and use of electric light has really 
had the effect of almost compelling people to have more 
light ; and for this reason we can afford to be generous 
and give electric light credit for its assistance in increas- 
ing our sales of gas. In fact, I think I am not magni- 
fying the conditions when I say that, had the people of 
all the cities required and demanded the quantity of 
artificial illumination, together with the quantity of gas 
now used for other purposes than illumination, and the 
electric light unknown, the gas companies — with the 
aid of all the present gas-works construction companies, 
and individuals pursuing that line of business, doing 
their utmost — would be severely taxed to keep the gas 
plants of the country in a condition to supply it. Even 
now some of the larger companies have been forced to 
make strenuous efforts to keep their works in the neces- 
sary condition to get through the winter. I am aware 
the market price of gas stocks has, at times, suffered 
from the progress electric light has made and is making ; 
but the business, as a whole, has not suffered, but rather 
increased. 

*0f Charleston, S. C. Meeting held at Toronto, Canada, 
October 17, 1888. Reported in American Gas Light Journal, 
November 2, 1888. 
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Some gas compauies and gsiri eii^iiioers have piirsiuil 
the policy of, ad they say, ** fighting" the eltrtrir li;:lit.-». 
This I regard as a mistake?!! poliry. No l'iu* (vaiipnny 
or gas manager can afiord to stand in tht? way ot* \\\r 
development and march of improvement.^ of any kind. 
Development and improvement i.** the onhT of the day 
in this age. Tlie world must go ftirwanl, onward and up- 
ward towanl perfection ; an<l the man or men who would 
endeavor to stop the wheel of pnjgre.ss, in any direction, 
does or do not comprehend the tendency or dv'il't of 
things in the age in which we live. The electric light 
has its advantages. Let us acknowledge them. It ali^o 
has its defects, which are ample enough to interfere with 
its progress to that extent which will <lrive gas from its 
lull share in the business of artificial illumination, to 
say nothing of its use for heating, which has even now 
hardly begun. 

It may not be improper to remark, that when we stoj) 
to consider the persistent exi^eriments and research made, 
particularly during the last ten years, by men of emi- 
nent ability and special education and training lor the 
work, and the amount of money expended in the devel- 
opment of the science of electricity as applied to the 
production of artificial light since its first introduction, 
the wonder is that the gas industry is in existence to-day. 
This fact alone would seem to be suflBcient evidence that 
illuminating gas has qualities inherent in itself; and that 
when the same energy and scientific ability, together 
with the experience of the past, are applied to its fur- 
ther development, it must remain, as it has been in the 
past, the light best adapted, all things considered, for 
universal artificial illumination and heating. 
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There are many gas engineers and managers who 
warmly advocate the policy of amalgamating the busi- 
ness of electric lighting with the gas light business. I 
must say I am not entirely of that opinion. I can not 
see why gas companies should engage in the electric light- 
ing business any more than they do in the kerosene oil 
and candle business, simply because kerosene oil and 
ean<lles furnish light. At the same time, I am willing 
to acknowledge that, in some instances, advantages 
would acx^rue to both interests if consolidated. 



FROM ANNUAL ADDRESS, BY HON. A. M. NORTON, PRES- 
IDENT NEW ENGLAND ASSOCIATION OF GAS ENGI- 
NEERS.* 

It is not my purpose nor my province to discuss, in 
detail, the relative merits of gas and electricity for 
lighting — that subject will be presented most ably by 
another — but only to offer some suggestions upon the 
present conditions of the problem with which we are 
confnmted. 

Many of us will recall that, a few years ago, under 
the influence of the claims put forth by the enthusiastic 
advocates of lighting by electricity, public confdence in 
gas stocks was seriously impaired, and many of our own 
number had grave doubts as to the future well-being of 
the gas industry. Time has greatly moderated the ex- 
travagant pretensions of the one class and the fears of 

* Nineteenth Annual Meeting, held in Boston, February 20- 
21, 1889. Keported, American Gas Light Journal, March 4; 
1889. 
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the other, and to-day the relative merits and capal)ili(i'^ 
of both are better known hy that best of all tests — (*x|»t- 
rienee. We, as gas men, must recognize the fact tliut, 
if the present condition:* of both of tlu'se illuminating; 
agents remain the same, lighting hy electricity luiri conit? 
to stay ; for, under certain conditions of |)lacc — as thea- 
ters, public buildings, squares, and streets — it i«» a Iw-ittr 
light than can be furnished by gas tonlay. Hut, in the 
essential elements of cheapness, reliability, and adapta- 
tion to general use, gas retains a decid(»<l 8UiHTi«»rity 
over electricity. And, notwithstanding tlie great num- 
ber of electric light plants that have been estahlisinil 
every-where, it would be difficult, and, I think, inijH»«- 
sible, to point out a single city or town, in wliich the 
consumption of gas for lighting is not steadily increasing', 
year by year. The electric lamp can hardly l)e found in 
a private house to-day, save in those few palatial resi- 
dences that great wealth has erected. But, even lure, 
gas will be found side by side; and I do not know ol' a 
public building of any description tliat lias I)oen erected, 
whatever the appliances for electric lighting, that does 
not contain gas pii)es also. 

Undoubtedly in the future, as in the past, groat im- 
provements will be made in the developnjont of gas 
and electricity as illuminating agents. In reducing thii 
cost of gas, in improving its quality, in perfecting its 
distribution, and in utilizing the waste products, niucl) 
has been, and more probably will be, accomplished. 
Still, after all, I apprehend that this consideration is but 
a small factor in the rivalry between gas and electricity, 
and that the decisive victory for the one or the other, as 
an illuminating agent, is to be won upon an entirely 
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<lifferent field. That field is largely comprised in inven- 
tions and improvements in burners and lamps. And 
here we, who represent the interests of gas, with our 
somewhat conservative ideas, may learn a great lesson 
from our over-sanguine, perhaps, but certainly energetic, 
rivals. For the past ten years, some of the brightest 
minds in the world have given their entire energies to 
the dfveloi)nuMit and improvement of the electric light; 
and, us a result, the electric lamp of to-day is two or 
throe times as efficient as that of 1878. This fact alone 
has made j)0jjsible the competition between gas and elec- 
tricity. But the gas burner of to-day, in well-nigh uni- 
versiil use, is the same as that of ten years ago ; and, 
with perhaps a single exception, there has been no 
marked improvement in the new burners which have 
successively sought public favor. 

Gas and electricity thus stand face to face, competi- 
tors for public favor. That competition should be manly 
and generous ; for neither has any thing to gain by de- 
preciating or underrating the merits of its rival. On 
the contrary, in this wide world of ours, there is oppor- 
tunity enough and need enough to tax all the capabili- 
ties and resources of both. The day is not far distant, 
when public sentiment will demand, in all of our smaller 
cities, that the streets be lighted the entire night; and, 
if this lighting follows the moon, the increased cost will 
not probably exceed 15 per cent the sunset and twelve 
o'clock lighting, if gas engines are used. And, so far 
from there being any hostility or rivalry, prejudicial to 
the interests of stockholders, between gas and elec- 
tricity, I know of no good reason why a gas company 
should not furnish electric lights where they are needed. 
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Some, perhaps, wouM ii»»t a;^reo with iih» in tlii> oj»iMi'iii. 

but it will, I think, !)e udniittCMl tliat tli(' (riirrrnt r\ 

penses of one corporation will 1m? lens than tliosi* nf iwi. • 

and, if gas engines are uscmI to 8np]>Iy tlit- nintiv*- jMiwir. 

we shall have the most ef!ici«*nt ami ec«»noini<':il ii«-ciri«- 

l)lant possible. Undoubtedly to this union >n\u*' will 

apply the word *' monopoly," or i)erhaiw c*v<*n a har.-lur 

term. And yet, only by serving our resj>e(»tiv«! coinmn- 

nities to the best of our ability, can we str»'ni:tlM*n >r 

improve our own condition; for the go.Ml will thai 

exists between pnxlucer and cimsumei is the most itfi- 

cient means of benefiting both. 

Notwithstanding the comjKitition of electricity, it i> 
probable — almost certain — tliat, vitli our incrca.-in;/ 
population and increasing wealth, the consumption of 
gas, solely for illumination, will steadily increa.s', yviw 
by year. But, even if, in the future, electricity shouM 
displace gas to some degree as an illuminant, and abso 
lutely lessen its consumption for this purpose, tlio now 
uses which I have indicated, if they arc pre.s.sed and 
developed with energy, will far more than componsatf 
for any loss in this direction. Such is the lesson of all 
history. A mob attempted to destroy the first labor- 
saving machine invented in England, for fear that 
wages would be lessened thereby. The hack drivers of 
this and of other cities opposed the location of street 
railways, upon the ground that it would destroy their 
occupation. Fifty-six years ago, one of tlie al)lest law- 
yers in New England appeared at the state house in this 
city, to defend the petition for a (charter of a railroad 
from Boston to Salem, which w^as opposed by soinr^ who 
thought, if constructed, it would injure turnpikes, and 
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vrho cry out against the overliead wires, and would pull 
tliciD all down. Some day they will be buried under- 
go )und. ^^eau while, is it not an immense gain for 
these working-girls to be placed in a quiet, sunny room, 
far from the maddening engine? In another shop on 
Broadway, we may see a different arrangement. A two 
horse-|x>wer motor takes its current from an electric 
light wire in the street, and redistributes its power to 
shafling placed under the work-tables. Each operator, 
with a touch of the foot, throws her machine into gear, 
and takes her share of the two-horse power. 

In like manner, it is possible to go to many places 
in all our cities and find motors of all sizes doing use- 
ful work in converting the energy flowing in the street 
wires into i)ower for driving printing presses, circular 
saw.s, elevators, pumj)S, ventilating fans, and machinery 
of every kind. It is not so much a question as to what 
the motor will do as of the convenience of reaching an 
electric light wire in the street. It is safe to say that 
to-day there is not a single building being put up for 
sm ill manufacturing plants where ** power to let" is to 
be painted on the door that is not considering the ques- 
tion between engines and motors. One large building 
now going up in New York, and intended to be let out 
with power in small shops on every floor, has no pro- 
vision whatever for shafts or belts. The engine and 
dynamos will be placed in the basement, and wires laid 
in tlie walls to small motors placed on every floor. 
Moreover, there being an excess of steam power, the 
wires will also be laid to the other buildings within a 
radius of half a mile in every direction. The saving 
in construction and insurance, and the gain in clean li 
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ness, quiet, safety, uiul heulthfulncss in tliut neighlNH- 
hood, ^viIl be difficult to measure iu dollars nnd rciitt*. 

The electric mot')r has but oue source of <Iai!g<»r, and 
that is the current supplied by the wire. Thin is no 
more than the danger from steam-pipes and Ixiilen*. 
Knowing the conditions and limits of safety with Mcani, 
we use steam every-where. In like manner, when wr 
learn what are the factors of safety with eUrtriritv. wt; 
shall use it with the same freedom as we ust* sti;tm. 
The condition of safety with the motor is jwrfoct insula- 
tion, and this is provided foi* in all motors, s<» that ])r:it'- 
tically the new motor is as safe as any of the prinu* 

movers from which we derive energy for skillful work. 
10 
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THE DYNAMO TELEGRAPH PLANT AT 

PITTSBURQ, PA.* 

By \yiLLL\M Maver, Jr. 

A novel, iw well as interesting, feature of this instal- 
ment is, that the dvnanio electric machines used for the 
HUpply of electricity for the wires are driven by electric 
motors which receive their electric motive force from 
the leads of the ** motor" circuit of the Allegheny 
County Electric Light Company, Pittsburg. 

As in the equipment of this new office advantage has 
also l)een taken of the experience gained from the 
previous use of these dynamo machines as generators 
of electricity for telegraph purposes, and also of the 
knowledge derived, in other ways, to devise and put 
into oi)erati()n some improvements, a description of 
the whole may not be amiss ; more especially as for, 
jx'rhaps, the fii*st time in the history of the telegraph, 
dynamo electric machines have also been introduced in 
that office to supply electro-motive force for the opera- 
tion on a large scale of ** local" circuits. 

The electric motors are of ten horse-power each. 
Tliese motoi'S are attached to the leads of the motor 
circuit of tlui Allegheny County Electric Light Com- 
pany, which circuit supplies, it is said, in all about one 
hundred motoi-s in Pittsburg. The motors are connected 
in multiple arc. The electric motor force at their poles 
is about 110 volts, and when doing their maximum 

♦ Reported in The Electrical Worl^. 
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work they give out about 8,800 watts. The motors 
are compound wound and are self-governing. In actual 
operation, they show no perceptible variation in running 
under the ordinary changes in their loads. The motor 
pulleys are connected by belting to the shafts, on wliicli 
are carried the pulleys corresponding to the pulleys of 
the different dynamo electric machines. 

Usually about three gravity cells of battery are re- 
quired for office local circuits, and fifteen or twenty-five 
similar cells for the city local circuits ; the local circuits 
ordinarily have about four ohms resistance, and the 
sounders used on short city circuits about twenty ohms. 
In order that these circuits may be operated from the 
same machine, the local sounders and the city line 
sounders have been wound to about forty ohms each ; 
and, in addition, a resistance of about sixty ohms has 
been iiircrtcd in each office local circuit to compensate 
for the line resistance of the city circuits — all of the 
local and city line circuits being in multiple arc. It is 
obvious that in a larger office it would be desirable to 
provide separate machines of suitable capacity for the 
office circuits and the city circuits, respectively ; and 
this will doubtless be done when dynamo electric ma- 
chines are more generally used in telegraph offices as 
sources of electro motive force for the local circuits. 

The number of colls displaced in Pittsburg by the 
main line dynamo* machines may be estimated at about 
12,000; by the local nuiehines, about 1,100. 

In addition to operating these dynamo machines, the 
motors also supply power to run the blower for the 
pneumatic tubes between the operating room and the 
receiving and delivery departments on the ground floor 
of the building. 
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ITiis "U, i)erhap8 the first and only telegraph office io 
the world in wliich there is not a chemical cell of bat- 
tery enii)loye<l ; ami doubtless, also, it is the only office 
of it*? kind in which the motive 2X)wer employed in the 
o|H*ration of the office machinery is electricity. The 
result L*< a very neat and well-lighted ** battery" room, 
in striking contrast to the general run of such rooms. 

The Western Vuion office, however, is not the only one 
in Pittsburg in whicli the al>ove-mentioned motor circuit 
of the Allegheny Company is utilized to drive a motor, 
which, in turn, provides the motive power of a generator 
of electricity — the Central District & Printing Telegraph 
Company, of (hat city, having used that circuit, as I 
am informed by the general manager of the company, 
Mr. Henry Metzgor, for some time past in the operation 
of two Sprague motors that drive fifteen generators in 
the general office of that company. These motors are of 
one-half horse-power each, and are run twelve hours, 
alternately. The motors and gearing are fastened on a 
heavy oak platform 4Ax9 feet, the whole resting on 
rubber blocks one inch thick. 

The motors are connected by belting with a shaft ten 
feet in length and one and one-fourth inches in diameter. 
The generators are mounted on a table composed of an 
oak plank ten feet long by fourteen inches wide, which 
is placed about thirty inches above .the shaft, and the 
generators are driven by belts from the shaft. There 
are no pulleys on the shaft. To facilitate tightening 
the belts, each generator is fastened to a board twelve 
inches long by six inches wide, one end of which is 
made fast to the table by a pair of hinges ; the other 
eud rests on an adjusting screw, by means of which the 



DYNAMO TEl.EORAPn PLANT AT PITTHnrRO. 1 1 1 

board can be raised an<l the Ix'lt drawn ti^lit. Finch 
generator is coimectetl by a suitable <'<»nl and |»ln;r to a 
pwitch-board, where connection is made with tht* t«*Ii»- 
phoue call wires. In ea.<t» oi' a generator f:iiliii;r, thi* 
cord and phig attaehe<l to the eorn'siH»n<Unir suiirli- 
board is connected to any working genenitnr. I *ro vision 
is made for the faihirc of the mot(»rs bv nutans of an 
extra spring-jack switch, which i)ermits ihr !rnn.-|ioMti«»ii 
of the cords connected to the generators l«» n com mu- 
tator of a thirty-cell Callaud battery. 

Another interesting fact in connc-ction with this snl»- 
ject, is that the generators of the Allegheny motor 
circuit are driven by steam engines whose iiiel is nat- 
ural gas. 

It may occur to some to inquire the reason wliy tln' 
leads of the Allegheny Company are not used din^ctly 
for the supply of electricity for the wires. It is that tht* 
I)otential from those leads is fixed and n(»t sufiiciently 
high for all the requirements. As a matter ol" fact, 
however, these leads have been use<l satisfactorily in 
Pittsburg, since last year, for the single wires and polar 
duplex circuits, which do not require over 110 volts 
potential, this connection having l)een made inimrdiat»'ly 
after the destruction by fire of that office. 
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A TWENTY TON TRAVELING CRANE 
WORKED BY ELECTMOITY.* 

By W. Anderson, M. Inst. C. E. 

Tho dynamo, wliich is consklerably larger than is 
ik'CmUmI lor the crane in question, is arranged to give up 
to 80 amperes at 120 volts, with 1,200 revolutions per 
minute. The armature Ls of the cylinder type, field- 
magnets slmnt wound ; resistance of armature, .07 ohm, 
and of the magnets, 75 ohms. It is fixed in the main 
l)oiler-l»ous<^ of the works, and is driven by a horizontal 
engine, having a cylinder 9i inches diameter, 12 inches 
stroke, running at 180 revolutions with 50 pounds 
steam, hv means of a link belt. The leads from the 
boiler-house up to the conductor in the foundry, for a 
distance of GO feet, are of 6 B. W. G. copper wire, 
while tlie conductor in the foundry is formed of an angle 
iron bar 2 inches by 2 inches by J inch, extenduig the 
wliole 850 feet length of the shop ; it has one face, 
roughly ground and protected from rust by vaseline, 
and is secured to the iron pillars supporting the roof, 
being insulated by wood blocks. The return current 
( ravels along one of the mils on which the crane runs, 
ilie joints of the rails being united electrically by cop- 
[)er staples. The motor is one of Messrs. El well-Parker's 
latest types, with single vertical magnet and a drum 
armature. It is shunt wound, and constructed for 100 

* Paper read boforo tho British Association at Bath, in sec- 
tion G, September, 1888. 
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volts and 50 amperes. The armature n'>i.**laiiee m MVy 
ohm; that of the shunt, 4\).2 ohms, it id iixed on the 
working platform of the eraiie, lK'.si«i<.* one (»f tin* main 
girders. Its driving spindle earners a Kteel pinimi, 
which gears into a double helical spur whwl, keytMJ on 
a shaft which runs longitudinally on the top of tht* 
girder, and is eonnecte<l by nests of thre(» Im'VcI wIum-Is, 
with friction clutch connections, to the thn't- shafts 
which command the sevend movements of the enine, 
the means of using the hand-])ovver bein*r still n'taiiie«l. 
Two sets of speed are arninged for eaeh of the move- 
ments, namely : 

Slow ]MT mill. Fiist prr liiiii. 

Hoisting ."{.Iffct. n 

Cross travorso U."» ** I'-- 



In iti'l. 
I/)ngitudinal traverse 78 " jlj 



The handles for operating the several movements, the 
brake lever, the switch, and the automatic eul-oul, jm- 
all collected together, so that a single attenthmt vuw 
readily work the crane from one spot. 

The crane was set to work in June last, and has con- 
tinued to act satisfactorily ever since. The a<lvanta<;eH 
of working by electricity are very great, especially in 
comparison to steam cranes. In large works, a ])ower- 
ful dynamo would be established, and be driven by en- 
gines of an economical type. The steam from the main 
}x)ilers is necessarily always available when the factory 
is at work, and the current can be easily carried into 
any part of the esta])lishment. Steam cranes re({uire 
the attendant to ])e at his post an hour or more before 
the works open, water and fuel have to be hoisted on 
to the crane, and the working is accomj)anied by dirt, 
steam, and smoke, the latter especially olijectionablo 
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with overhead lights, or in shops where bright work is 
prepared or erected. 

Tlie duty roaliziMl is about 65 per ceut of the power 
developed in the driviug steam engine. As far as can 
l>e judged at 2)resent, there is no special wear to appre- 
hend. The conductors act satisfactorily, though a con- 
siderable length is in the open air, and the dust, lieat, 
and smoke of the foundry do not appear to affect the 
working. 

When first proposed, the ^vriter was not aware of tliQ 
existence of any other electric crane, but he lias siuce 
learned that Messrs. Mather-Phitt, of Mancliester, have 
had one working satisfactorily for some time, and that 
there is one also in France. 
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ELECTRIC POWER TRANSMISSION IN 

SWITZERLAND. 

A plant has l)ccn erectcnl in Piuvoiu*, iicur S(!hii), in 
upper Italy, to the ortler of Signor Gactano K«>s.-i, uinl 
serves to carry the power given off hy a 250 linrsc |»<>wtT 
American ** Victor" turbine, in the valh*y, to a mill 
situated on a neighlK)ring hill. It was partly on arcount 
of the great difference in level between the tiirhinif 
house and the mill that electric transmission lias been 
adopted, teledynamic transmission becjoming very diffi 
cult when the j)08ition of the r<)pos deviates niurh fmm 
the horizontal. The total distance between gcnenitor 
and motor is nearly 500 yards, and the guaraiitii'il 
commercial efficiency of the plant is 78 per o«Mit. 

That the electric transmission of ener;rv has now Ih- 
come a most important branch of work, in SwitztThiiid 
and other countries where water power is abundant, 
will be seen from the following list of installations 
which have been erected, or are in course of enetiun, 
by the Oerlikon Maschinenfabrik : 

Ilorse Dlstanci'. 
Name of Installation. Power. Mctcrn. 

J. Mueller-Haiber, Solothurn 50 Sjm 

Gaetano Rossi, Piovene, Italy 2.'.0 4.')0 

The Worsted Yarn MHl of Dcrendingen, Switzerland.. 2S0 l.UOO 

J. Amman & Wcpfer, Pordeone, Italy 60 1,000 

TroUcr Bros. <fc Co., Lucerne 120 r..noo 

R. <fe M. Frci, Aarau.. U 1.(hh) 

J. & M. Legler, Diesbach, Switzerland. 120 Odo 

Paper Mills, Steyrermuehl-Aichberg, Austria 100 doc 

C. F. Bally, Schoenonwerd, Switzerland (combined 

with electric lighting), 12 500 

Bay <& Co., Steinbach-Berne. 1') 1,:{00 

J. Rauch, Muehlau, near Innsbruck 50 COO 

. 11 
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ELEOTMO MOTORS IN MINING.* 

An instance of electrical power already in use in 
mining — and meeting the requirements of fulfilling the 
conditions for such work — is the installation of the 
enormous plant at Big Bend, on the Feather river, 
Butte county, California. A waterfall of 300 feet was 
obtained, and at this point are placed powerful Pelton 
wheels, giving a very large horse power. The electric 
generators put in here furnish current along a circuit of 
eighteen miles, extending around the entire bend of the 
river. Motors are placed along the circuit at fourteen 
different points, and furnish power required for hoisting, 
pumping, and running machinery. Another mining 
application has been made at Aspen, Col., where an 
electric motor is applied to hoisting purposes. The 
hoisting machine consists of the usual drum, mounted 
on a shaft, carrying a friction wheel. A parallel shaft 
carries a paper- faced friction pulley, bearing against the 
iron face of the friction wheel. For reducing the speed, 
intermediate gears mesh into pinions on each end of the 
armature shaft. Voltage, 440; dynamo a mile off. 
Two hoists of this kind are to be operated on the circuit, 
besides a ten horse j)Ower motor of standard shape. The 
Aspen company has effected a large saving in cost of 
haulage, hoisting, and pumping, by its electric plant, 
and has ordered several more machines. Plans are also 
being perfected for a large central power station, to be 

* Modern Light, Heat, and Power. 
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niQ by water power, the euergy to be transmitti-d C'lcc- 
trically to other mines in the district In thiu cnimco- 
tioD, it may also be mentioiic<] that a large C'l:!! and 
coke company, at GlenwcxKl, Col., is piittiii^r iii an <•!<•«•- 
trie plant, to utilize the energy of a 470 ivii h»;id of 
water, and carry the power throe miles away. At »Silvi-r 
City, Idaho, a motor is oporating a oO-stamp mill, four 
miles away fn)m the water power that <lrivt'S tlu; g(;hi*r- 
ating dynamo. Those stam))3, as we stair*! a short tinn* 
since, have forty dropg a minute, and a d^ad liftini^ 
weight of 6,000 pounds to a battery, the total om-rry 
required being 75 hors*e power. iJy this phmt, thi* 
manager of the mill saves 800 a day on haulage al'MK-. 
Some idea also of what may be done in converting n-iu- 
paying mines into highly profitable ones, may be ibrnpil 
from the instance in New Zealand, whore a gold mi in; 
has been rendered valuable, by tmnsniitting the jxkwt'r 
to it from a waterfall by electricity, in an air line ovrr 
the top of an intervening mountain 2,(»00 i'wi high. 
Of course, there are various classes of work to be doin» 
by the motors besides stamping, fcuch as tlu* fltH'tric 
hoists built for a mine at Aspen, Col. 

ELECTRIC POWER IN THE COMSTOCK MINKS.''' 

The Nevada mill is installing a plant, consisting of 
two dynamos and motors of an im proved pattern, that 
will be able to put upon the stamps 80 per cent of tlie 
power generated at the bottom of the shaft. There are 
to be six dynamos, one always to be held in reserve, and 
six Pelton wheels, 40 inches in diameter, to be made of 
phosphor bronze, to drive them, each attached to the 

* From The Mining Industry. 
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dynamo shaft direct. Those wheels wiil be set up at 
tlie tunnel level of the mine, in a large chamber already 
prepared to receive tliem. A column of water, brought 
down the side of Mount Davidson in a wrought iron 
pi|)e, will be <lelivered, through a proper nozzle, upon 
the surface of the wheel which stands in the mill, under 
a perpendicular pressure of about 4G0 feet. This wheel 
is 10 feet 10 inches in diameter. After the water leaves 
the wheel, it is piped to the main shaft of the ChoUar 
mine. Down this shaft (and the incline at its bottom) 
the water is conveyed in two pipes to the electric cham- 
ber on the tunnel level. The water will be put upon 
six wheels, luider a perpendicular pressure of 1,630 feet. 
In no place in the world has water been used on a wheel 
under such a tremendous head. The w^ater will be de- 
livered up )n each wheel, through a nozzle somewhat 
less than half an inch in diameter. Each wheel is in- 
tended to develop about 125 horse power. This will 
make a total of some 750 horse power delivered by the 
six wheels. As this is the first attempt in the history 
of mechanics to operate water wheels under such an 
enormous pressure (as well as the fact of the utilization 
of the power by electrical transmission), the result of 
the experiment will every-where be anxiously awaited. 

ELECTRIC TELPHERAGE FOR MINES. 

Telpherage roads, operated by electricity, are now in 
use for mining work. The road or overhead track con- 
sists of two stationary steel cables, suspended, one above 
the other, between posts of wood or metal, fifty feet and 
upward apart, and at such an elevation from the ground 
as not to interfere with surface traffic. The cars run on 
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wheels, and are suspended between the upjier niid lowir 
cables, the upper cable carrying nuigt of the weight. 
The upper cable is charged with a p»sitive, and the lowor 
with a negative, current of electricity. By coniart <»f 
the wheels with the cables, the current m convoyod !•> 
an electric motor in the car, which imparts motion to 
the wheel by gears, etc. . These cars can be of any pat- 
tern, dimensions, or material required by the mtvIim-. 
They can be run at a rate of from four Uy twenty niilrs 
an hour. Such a system is simple and practical. It is 
economical to build, operate, and maintain. It is ab<»v<> 
mud and floods ; can cross streams, canons, or marshes 
without bridges; and the cables are not afTocted by 
raiu, snow, or ice. Its adaptation to mining work is 
such that its use- in many localities would cause a hir^r** 
reduction in working expenses, and often make the dif- 
ference between success and the want of it 

ELECTRIC HOISTS FOR MINE INCI.INE.S. 

One of the large incline hoists, operated by eloctric 
motors, built for the Roaring Fork Electric Liglii 
and Power Company, of Aspen, Colorado, for use 
in the mines there, has been put into successful oj)- 
eration. This hoist is used for hauling empty cairi 
into the ** Veteran" tunnel. The loaded cars run out 
by gravity. The motor pulls the empty cars into tln^ 
tunnel, in trains of six each, at the rate of 500 feet per 
minute, and with perfect ease. The distance is 1,000 
feet, the grade 3 per cent, and the weight of a train 
45,000 pounds. As soon as the incline can be timbered, 
the other hoist will begin its service. 
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ELEOTRIO RAILROADS. 

Probably no application of electric power has attracted 
closer attentiou from those whose interest is affected by 
it than its use for operating street railroads. In no other 
branch of service is electric power destined to win a more 
brilliant success. In this^service electric power is brought 
in daily contact with thousands of people, and gives them 
a practical lesson as to its safety and the ease with which 
it can be controlled. The following is but one of many 
items that can be furnished to illustrate this point : 

ELECTRIC MOTOR CARS CARRY 15,000 PEOPLE A DAY.* 

What electrical railways can do, and are doing, will 
electrify the average reader at first hearing, and he will 
instinctively entrench himself in incredulity, shouting 
the familiar slogan, ** reporters' yarns." But facts are 
stubborn things, and an official report of the superin- 
tendent of the Seashore Electric Railway, Asbury Park, 
N. J., comes from too competent an authority, and is too 
easily verifiable to leave the skeptic the slightest excuse 
for shutting himself up in his bastion. 

Such a report was received on August 16th, and was 
to the effect that, on the preceding day — the occasion of 
the Republican League Convention of the State of New 
Jersey, Asbury Park — 15,000 passengers were carried by 
the Seashore Electric Railway without the slightest acci- 

* From Electrical Review. 
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dent of any kind, an«l without any delay. This wan 
(lone with sixteen motor cars, an<l the averaj|:r iiiiriilNT 
of passengers per car was nearly 940. How i^ thi** for 
electrical propulsion? 

Rapid as has been the progreas in electric railroad serv- 
ice, it IS not comparable with that which i?< yet to conu*. 
Hundreds of street railroad comi>anio!* have iH-en wait- 
ing to see how electric motor cars would perform their 
service through all the variety of conditions aHonle<l by 
the seasons of an entire vear. The difficultv of contend- 
ing with snow on the track has been conce<le<l l)y all 
street car men to be the most trying ol)stacle with which 
the motor car would meet. That difficulty easily over- 
come, settles the question of the adoption of electric 
motor power by all the street car roads in the country. 
The change wUl not be a development. It will be a 
transformation. On a point like this, a rep<jrt from one 
or two places is sufficient. I have selected the follow- 
ing 

ta.ECTRIC CARS AS SNOW DEFIERS.* 

The operation of electric cars this winter, despite^ 
heavy storms and snows, has been matter (jf general con- 
gratulation in electrical circles, where, even by the nior«t 
sanguine, such good results were hardly expected. 
Scran ton, Pa., which is now one of the most electrical 
towns in the country, has just furnished another exam- 

* From Electrical World. 
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pie of victory over snow on one of its many electric 
roads. 

On Saturday, January 20, there was a heavy fall of 
enow in Scran ton, Pa., which, at 9 p. m., had accumu- 
late<l to a dei)th of about six inches. On Sunday the 
cars made regular trips, which on that day are run 
hourly. On Monday morning it was found that there 
were many drifts, l)ut those seemed to ofier no impedi- 
ment to the first car to go over the line, which plowed 
its way througii them in a way that left no doubt as to 
the ability of these cars to operate in stcrmy weather. 
On grades of 4J and 5 per cent the snow was even 
deeper than on a level ; but in spite of this the cars 
made their trips on schedule time. The operation of the 
cars was tlic subject of universal favorable comment. At 
De9 Moines, it may be added, in the middle of Decem- 
ber about a foot of snow fell, but it had no effect on the 
electric cars, which made their regular trips every fif- 
teen minutes. In fact, it was, it is said, the only tram- 
way in Des Moines which was able to operate on <8ched- 
ule time during the storm. 

A MOUNT ArN ELECTRIC RAILWAY.* 

An electric mountain railway — the first of its kind — 
has recently been opened to the public at the Burgcn- 
stock, near Lucerne. 

Hitherto it has been considered imposible to construct 
a funicular mountain railway with a curve, but the new 
line of the Burgenstock has achieved that feat under the 
superintendence of Mr. Abt, the Swiss electrical en- 
gineer. The rails describe one grand curve formed on 
an angle of 112 degrees, and the journey is made as 

•London Daily News. 
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Steadily and as smoothly as upon any of the straight 
fiiniculars previously constructeil. A 1kh| has Imh'u cut, 
fiom the most part out of the Holid ruck, in the inouiit- 
ain side, from the shore of the Lake of Lucvnir to th<* 
height of the Burgenstock — 2,330 feet al>ove it> li-vi-i, 
and 2,860 feet above the level of the sea. The total 
length of the line is 938 meters (about 3,050 feet >, and 
it commences with a gradient of 32 per ro»t» wliii-h U 
increased to 58 per cent after the firHt 400 nu't«*i>, and 
this is maintained for the rest of the journey. A >iu*:\v 
pair of rails is used throughout, with the except inn of a 
few yards at half distance to permit two can* to pjispt. 
Through the opposition of the Swiss goverunient, viwh 
car is, at the present time, only allowe<l to run at hall' 
distance, and they insist upon the pasi*engei-s changing', 
in order, as they say, to avoid collision or aci^idcnt. A 
number of journeys were made up and down the niount- 
ains in company with the engineer, and the exj)ericuce 
is sufficient to prove that the prohibition is altogotlier 
unnecessary. The motive power, electricity, is ^enor- 
ated by two dynamos, each of 25 horse power, wliicli iwo 
worked by a water-wheel of 125 horse power, erected 
upon the River Aar at its mouth at Biiochs, three nnles 
away. Only one man is required to manage the train, 
and the movement of the cars is completely under his 
control. One dynamo is sufficient to perform the work 
of hauling up and letting down the cars containing fifty 
or sixty persons. At the end of the journey, completed 
in about fifteen minutes, at an ordinary walking speed, 
the car moves gently against a spring buflfer, and is 
locked by a lever, without noise and without jolting the 
passengers. This interesting undertaking has been car- 
ried out at a cost of $125,000. 
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ELEOTRIO RAILWAYS IN AMERICA.* 



Now in Operation. 



Location. 



Akron, O 

Allegheny, Pa, 

Ansonia,Conn 

Appleton, Wis. 

Asbury Park, N. J. . 

Asheville, N. C 

Baltimore, Md 

Binghamton, N. Y 

Boston, Mass 

Brockton, Mass.. 

Carbondale, Pa.. . . . 

Cincinnati, O 

Cleveland, () 

Columbus, O 
Crescent Beach, Mass, 

Davenport, Iowa 

Danville, Va 

Dayton, O 

Des Moines, Iowa. . 
Detroit, Mich 



Operating Company. 



Easton, Pa 

Fort Gratiot, Mich 

Harrisburg, Pa 

Hartford, Conn.. . 
Ithaca, N. Y . . . , 

Jamaica, N. Y 

Lafayette, Ind — 

Lima, O 

Los Angeles, Cal . . 

Lynn, Mass 

Mansfield, O 

Meriden, Conn. . . 



<( 



New York, N.Y... . 

Omaha, Neb 

Pittsburg, Pa 

Port Huron, Mich. . . 

Reading, Pa 

Revere, Mass 

Richmond, Va 

Salem. Mass 

San Diego, Cal.. .. 

San Jose, Cal.. 

St. Catherine's, Ont. 
St. Joseph, Mo . . . . 



Akron Electric Ry. Co 

Observatory Hill Passenger Ry. Co. . . 

Derby Horse Ry. Co 

Appleton Electric Street Ry. Co 

Seashore Electric Ry. Co 

Asheville Street Ry 

Baltimore Union Passenger Ry. Co. . 
Washington St. Asylum & Park R.R. . 
West End St. Ry. Co.,Brookline Br'ch. 

East Side Street Ry. Co 

Carbondale <fc Jermyn Street Ry. Co. . . 
Mt. Adams & Eden Park Incline Hy Co. 

East Cleveland R.R. Co.. 

Columbus Consolidated Street Ry. Co. 

Lynn & Boston Street Ry. Co . 

Davenport Central Street Ry. Co 

Danville Street Car Co 

White Line Street R.R. Co 

Des Moines Broad Gauge Ry. Co 

Detroit Electric Ry. Co 

Highland Park Ry. Co 

Lafayette Traction Co 

Gratiot Electric Railway 

East Harrisburg Passenger Ry. Co. . . . 
Hartford & Weathersfield H. K.R. Co. 

Ithaca Street Ry. Co 

Jamaica & Brooklyn R.R 

Lafayette Street Ry. Co 

Lima Street Ry. Motor and Power Co. 

Los Angeles Electric Ry. Co 

Lynn <& Boston Street Ry. Co 

Mansfield Electric Street Ry. Co 

New Horse Railroad 

Meriden Horse R.R. Co 

N. Y. & Harlem (Fourth Av.) R.R. Co. 
Omaha & Council Bluff's Ry.& R'ge Co. 
Pittsburg, Knoxville & St. Clair St. Ry. 

Port Huron Electric Railway 

Reading <fe Black Bear Railway — 

Revere Beach Ry. Co 

Richmond Union Passenger Ry. Co 

Naumkeag Street Ry. Co 

San Diego Street Ry. Co 

San Jose & Santa Clara R.R. Co 

St.Cath.,Merritton AThor'd St Ry.Co. 
St. Joseph Union Passenger Ry. Co. . . 
Wyatt Park Ry. Co 



QD 






6.5 

3.7 

4. 

5.5 

4. 

3. 

2. 

4.5 
12. 

4.5 

5. 

1. 
23.5 

2. 

1. 

3.5 

2. 

8.5 

7.5 

4. 

3.5 

1. 
1.75 

4.5 

3. 

1. 

9. 

2.25 

6. 
5. 
2.25 

4.6 

5. 

5. 

18.5 

9. 
2.25 

4. 

1.5 

1. 
13. 

1.75 

9. 
10. 

7. 

9.75 

6. 



5?^ 



12 
6 
3 
6 

12 
4 
4 
8 

20 
4 
3 
3 

16 
2 
1 
8 
4 

12 
8 
2 
4 
2 
2 

10 
2 
2 

10 
8 
7 
4 
2 
5 

12 

12 

10 

12 

6 

2 

1 

40 

6 

4 

6 

10 

13 

10 



* Electrical Engineer, February, 1889. 
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Electric Uailwaym in Oi'Rkation — <'.fitirnn'<l. 



\>:^ 



Location. 



Scrauton, Pa 
<i it 



i< 



4( 



Syracuse, N. Y 
Washington, D. C. 
Wheeling. W.Va... 

Wichita, Kan 

Wilkesbarre, Pa... 
Wilmington, Del. . 
Windsor, Ont.. 



Opeuatino Compaxy. 






The People's Street Railway 
Seranton Suburban Ky. <'o 
Nayang Cross-Town Kailway 
Scran ton Pa.«J8engur Railway. 
Third Ward Ry. Co.. . 
Eckington & Soldiers' H. Elee. 
Wheeling Ry. Co.. 
Riverside <si Suburban Ry. Co. 
Wilkettbarre & Sul)urban St. Rv 
Wilmington City Ry. Co. 
Wind8<»r Klectrie Street Rv. Co. 



^5- 



1<| 
I 
1 



Ry.Ci. 



Co. 



1 



Total Roads ...58 Total Miles .308 Total Motor cab». iji 



Constructioxi or XJnder Con true t. 



Alliance, O. . . 
Atlanta, Ga ..... 
Atlantic City, N. J 
Bangor, Maine . . . 

Boston, Mass ... 



Chattanooga, Tenn. 
Cincinnati, O . .. 
Cleveland, O 

Erie, Pa 

Hudson, N. Y . .. 
Liocoln, Neb .. — 

Louisville, Ky 

Manchester, Va — 
Minneapolis, Minn. 
Nashville, Tenn .. 
New York, N.Y.. 
North Adams, Mass. 

Ontario, Cal 

Ottawa, 111 

Port Chester, N. Y . . 
Richmond, Va — 

St. I^uis, Mo 

SaultSte. Marie, Mich 
Sandusky, O 
Seattle, wash. Ter. 
South St. Paul, Minn 
South ington. Conn. . 
Springfield, Mo.. .. 

Steubenville, U 

Tacoma, Wash Ter.. 
Topeka, Kan . . 
Worcester, Mass . . 



Alliance Street Ry. Co. 
Atlanta <& Edgewoo<l Street Ry. Co . 
Penn.«»ylvania R. R. i:o. . 
Bangor Street Ry. Co 
West End Street Ry. Co.. City Line, \ 
Boylston and Beaeoii Street.s. ) 
West E. St. Ry. Co.. Ilarvai d Sq. Br'cli . 
Chattanooga Electric ^-irtet Ry. (O 
Cincinnati & Incline Plasie Railway 

Brooklyn Street Ry. Co 

Erie City Passenger R.R. Co 

Hudson Street Ry. Co 

Lincoln Cable Ry. Co 

Central Passenger R. R. Co 

Richmond & Manchester Ry. Co 
Minneapolis Street Ry, Co . 
McGavock & Mt. Vernon Street Rv 

North & East Rivers Ry. Co * 

Hoosac Valley Street Railway 
Outarioife San* Antonio Heights Ry.Co. 

Port Chester & Rye Beach St. Ry. Co 

Richmond Citv Ry. Co 

Lindell Rv. Co' 

Sault Ste. Marie Siroet Ry. Co . . . 

Sandusky gtreet Ry. Co 

Seattle Electric Railway i\: i'ower Co 

South St. Paul Rapid Transit Co 



Steubenville Electric Ry. Co 
Tacoma Street Railway — 

Worcester & Shrewsbury 
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5. 
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r. 
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10. 
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i.r> 
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4. 

5. 

8. 
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2.5 

5. 

14. 
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r. 
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LO 
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H 
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10 
4 
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Total Roads 
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A CURIOUS SOURCE OF POWER. 

• 

The curious source of power for some of the dynamos 
of the lighting j)ltint connected with the Ponce de Leon 
Hotel, at St. Augustine, Fla., is an artesian well, the 
water of which drives the dynamo. That installation, 
however, does not stiind alone; being equaled, if not 
exceeded in its remarkable character, by the installation 
of the Yankton Electric Company, of Yankton, D. T. 
The source of {wwer there is a flowing well 600 feet 
deep. The water comes up through a six-inch casing 
and passes into an old boiler, which acts as a trap to 
catch the stones which are sometimes thrown up by the 
well. A pipe leads to a twelve-inch Fleniken turbine, 
with a fall of thirty feet. The turbine, which is con- 
trolled automatically by a Pritchard electric governor, 
drives the dynamos. 

The pressure in the boiler is seven pounds under fnll 
head, and fifty-seven pounds to the square inch when 
the well is closed. 
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PART II. 

Should a City own an Klectric Cen- 
tral Station? 



This question opens the whole subject of wx-ial and 
political economy. 

The fundamental principle of city govern men t is, thiit 
the municipal authorities shall exercise such |H)wrn* only 
as are delegated to them by the representatives of tlw 
people acting through State legislation. The object of 
city government is to secure, through corporate action, 
benefits that cannot be secured by private means. 

These benefits are the promotion of the welfan^ of 
the people by protecting life and property, enforcing 
sanitary regulations, constructing and maintaining pulilic 
highways, and providing the mraus of education. Theses 
objects are not commercial or productive in an economic 
sense, and, therefore, are not i)rosecuted for the purpose 
of making a profit. 

Municipal capital is taken from the earnings of the 
people. Those acts of legislatures which authorize the 
taking of the j)eople*s money by municipal authority, 
for the purpose of investing it in commercial or product- 
ive undertakings, to be managed without a profit, in 
competition with private enterprise, are not in accord 
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with the well-established principles of a sound political 
economy. 

Profit-making is the essential object of all industry. 
When a city enters the business of supplying the mate- 
rial necessities of the people, and conduct^ tho business 
without designing to make a profit, it destroys all motive 
for private capital to undertake the same line of busi- 
ness. The logical sequence is, that a city must do all the 
business in the line it undertakes, and do it in perpetuity, 
or allow private capital to do it without competition from 
the municipality. 

Government is an absolute monopoly. If it may mo- 
nopolize one line of business, it may monopolize all busi- 
ness. For this reason, every citizen's interest is deeply 
touched by the question, whether a city should own an 
Electric central station. Does he want the principle es- 
tablished, that a municipality may undertake a business 
that is essentially commercial, and manage it without 
designing to make a profit, in competition with private 
capital ? Is he willing to be taxed to enable the city to 
secure capital to be used for such a purpose ? If this 
principle is established, where will the line be drawn ? If 
a city may do the lighting business, why not the telephone, 
street-car, power, or any other business requiring large 
capital ? It can get its capital by taxation. It does not 
have to pay taxes or interest, nor does it have to make a 
profit ; therefore it can render cheap service. If it does 
borrow its capital on its bonds, it simply takes authority 
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to tax the people twice for the 8amc amount— oiux* f<»r 
the principal and once for the interest. 

If a city*s bu8ines8 is managed an well as tliut of pri- 
vate persons or companies, whatever it ch«»oHe:* to do can 
be done at a less cost, owing to the elimination of all 
charges for taxes, interest or profit, than is {NM^ihle for 
private enterprise. Its competition, working without 
profit, reduces private enteri^rise to the condition of tht* 
slave that works without hope of rewanl. A city op- 
erates all it undertakes on the prison-lalxir i»y>t«'in 
simply to make the institution self-sustaining; and it 
has the power to mortgage all the projHjrty in the city 
to make good any deficiency. 

The question, "Should a city own an Electric central 
station ? '' viewed from the standpoint of the interest of 
the citizen, and kept within the narrow limits of a (jues- 
tion of policy only, can be answered in the negative, 
without fear of successful contradiction. 



No City Can Afford to Ows and Operate an 
Elkctric Central Station. 

In maintaining this proposition, it may be conceded, 
for the sake of the argument, that the business, if owned 
by the municipality, would be managed as satisfactorily 
and economically as by a private company, and that 
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there would be no tendency to use the patronage grow- 
ing out of it as a plum for political spoils. 

In sustaining the proposition, it will be first shown 
tliat the saving supposed to accrue from public owner- 
ship is not real. To illustrate this the estimate made for 
the city of Detroit, ss given in the report of its Lighting 
Committee, adopted July 17, 1888, will be accepted as 
correct, and made the basis of the argument. 

This report, stated briefly, is, that the lighting of the 
city of Detroit can be done with 1,000 Arc lamps; that 
the plant will cost $350,000 ; that it can be bought with 
four per cent, bonds, and that it can be operated, in- 
cluding the interest on bonds, for $92,000 per year, 
making the average cost $92 per lamp. It also states 
that the present expense for lighting is $193,690, and 
that the city, by owning and operating an Electric cen- 
tral station plant, can save $101,690 per year. 

As presented, this is a scheme to take $350,000 of 
the citizen's money, and invest it in commercial busi- 
ness, without a design to make a profit. Until this is 
done, $14,000 per year of the citizens earnings must be 
taken to pay the interest on bonds. This payment is a 
profit to the bondholder for the use of his money. This 
infringes the principle of corporate ownership. As long 
as the bonds are unpaid the plant is really owned by 
private capital, but is operated by the city under a lease 
guaranteeing four per cent per annum profit to the bond- 
holders. To be logical, the scheme should be to levy a tax 
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to raise the full amount ueceasary to jmy for the |ilunt nt 
once, so that the city might own it, and thou to o|)onLti* 
it without a profit, thus saving $14,000 jht annum 
more. This suggestion will, of course, 1>c nut with tlir 
statement that money is worth more than four |>or cent 
to the citizens, therefore it is better policy to liorrow the 
money with which to pay for the plant at four jkt tTiit 
than to levy a tax for the full amount at once. Tlii.-< 
plea admits the plea that the interests of the citizens, in 
their private capacity, is greater than their interests in 
their municipal capacity. 

If money is worth more than four per cent to citi- 
zens, why take any of their money with which to hiiy 
the plant? The reply is, to save them $101,000, ili** 
difference in cost between lighting the streets as it is 
now being done, and as it would be done if the city owiumI 
the plant. A valid reason, if true. To prove the truth 
of this claim, it must be shown that there is no wav in 
which the saving can be effected, except in the way pro- 
posed. 

It must be conceded that the corporate interests of a 
city can not be served at the expense of the i)riviitc inter- 
ests of its citizens. 

Every responsible citizen pays two lighting bills ; one 
his private bills, the other his tax bill. The income 
usually received by gas companies for municipal lighting 
represents about one-sixth of their total income from 
lighting service. This shows that when a citizen p^^yg 
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$1.00 for public lighting he pays $5.00 for private 
lighting. His interest in the price of private lighting is 
therefore five times as great as his interest in the price 
of public lighting. This larger interest of the citizen is 
untouched by the report of the lighting committee. 

A calculation on the basis given shows that the citi- 
zens of Detroit are paying $1,102,140 per year for light- 
ing. If the profit on the public lighting is $101,690, 
and it Is taken away from private enterprise by a muni- 
cipal plant, and through doing this the city loses an 
opportunity to secure a ten per cent reduction ©n the 
cost of private lighting, or gives reason for a ten per 
cent increase on that price, how much will the citizens 
of Detroit save by consenting to be taxed to enable the 
city to go into the lighting business on its own account? 

Councilmen have been known to argue that in letting 
contracts for public lighting they were not bound to con- 
sider the question of the cost of private lighting ; that 
they must make as good a bargain as they could jor the 
citi/y as though they represented the city and not its citi- 
zens. Under the influence of such arguments, contracts 
for public lighting have been made at very low prices, 
but under conditions which left the citizens no re- 
course but to pay high prices for their private service ; 
so that as an actual result, the lighting service as a 
whole, cost them thousands of dollars more under the 
terms of the low public contract than it would have done 
under the terms of an offer asking a higher price for the 
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public service and fixing a lower \yr\vv fur the privaU; 
service. 

There can be no coiu[M'tition in the M«'ririi- -i-rvin- oi" 
a citv. Such a ser\'ice can not l)o <lfVfln|MMl ttt tin- p int 
of greatest efficiency and economy unh'Sw-* ii i.- iiu::i .1 liy 
an undivided management. Then* niu.-t 1m- :i li:i.ii i-- 
the wires strung overhead, or to contluit^ laid i;*:-!* r 
streets. If the entire Electric service of a <-iiy i- ■-. ■; - 
trolled by one ownership tlicrc will nnt b«' a >iii;:Ir i.n 
necessary wire run, nor any fault in the ktvicc thnniL'Ii 
the unnecessary crossing of lines. 

The Electric service of a city is a l)usiiiess which citi- 
zens can not undertake individuallv. It must us<' the 
streets and alleys for its lines of distribution. In thcs*- 
respects it resembles the street car xtvIcc. ThtM-c is 
more reason for a city to go into the street raih-oad busi- 
ness, all of which is done on street*" over which it has 
complete control, than into the liglitiiig business, fivr- 
sixths of which is done on private premises over which it 
has no control. If saving money is the only considera- 
tion, the operation of all street car lines at rates of fare 
not designed to pay taxes, interest, or profit, would, in 
the assumed sense of the term, save manv tliousands of 
dollars more than can be saved by doing i)u])lic liirlitinL^ 
only, on a similar basis. To l)e logical, the siiving should 
be undertaken where there is the best chance for it and 
where its amount will be largest. 
The business of Electric service however, can not be 
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coinprcflwd within the narrow limits of street lighting, 
nor yet within the broader limits of public and private 
lighting, comprehending the entire lighting service of a 
city. It includes this and the power service as well. 
The ix)wer serN'ice represents an interest immeasure- 
ahly greater than that of lighting. A lighting service 
can employ a plant to its full capacity but four hours 
out of twenty-four ; while a power service can so employ 
it ten hours out of twenty-four. The two services com- 
bined, can give a plant profitable employment every 
hour out of the twenty four. The united service can be 
performed at a less rate without decreasing profits than 
any part of it could Ix? rendered by itself Following 
out the basis of calculation, the private lighting being 
five times that of the public lighting, and the power 
service being two and one-half times that of the lighting 
service, the result will show that a saving of ten per cent 
on the combined light and power service would be equiv- 
alent to an annual saving of more than the entire cost of 
the plant which the lighting committee has recommended 
the city of Detroit to buy. Does not this prove beyond 
all question, that if saving is the true consideration, the 
true way in which to effect it, is by concentration, not by 
the division of the Electric service. 

The Electric service is essentially a business for a pri- 
vate monopoly. The monopoly should be created under 
conditions of control which will enable municipal author- 
ity to secure all the benefits sought. It is plain that no 



MUNICIPAL OWNEKHIIII*. 135 

municipality can enter u|H)Ii the commercial buMiie.<«< nf 
supplying light an<l jxjwer wherever u(*i*<le<l, ineludiiif^ 
operating street railroads. A plant ca])ahle (if <ioiii^ thii*. 
in the city of Detroit, will CMtf*t several millionnof dnllarH 
instead of $350,000. When fully iii.stalle<l undrr pmjMT 
conditions its ser\4ce8 can Iw ren<len*«l ut ml*-.- wliirh, as 
a total result, will save the citiz(»iw of I>«'tniit intinitclv 
more than is claimeil as a })<)si*ihk' ssiviii;; tliroii^di the 
city owning a street lighting plant, an<I at the tnuin' time 
the service itself can be of a character toa<l<l a<lvanta;r(-H 
of incalculable value in their benefit to the hfaitli, 
comfort and industry of the people. 

WTien this subject is fully undcrstoo<l, it will Ik* .sh-h 
how superficial has been the view of those who have 
thought they could benefit either the citizens, the city, 
or the Electrical industry, by dividing the Electric serv- 
ice of a city between municipal and private ])lant^^, or by 
placing the lighting part of the service only under inu- 
uicipal ownership. The saving supposed to be efieetcd 
by such a course is simply a work of the imagination. 

In the second place, it can be made clear that if the 
saving represented is actual, it is not secured in the l)et- 
ter way. 

If a city buys a plant, it must own and operate it in 
perpetuity. This is a very different condition from that 
under which a private company has })ecn asked to eon- 
tract to do the public lighting. Such contracts are usu- 
ally made, under a misguided idea of economy, for one, 
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three, five, or it may l>e ten years, thu8 robbing them of 
thoir most valuable feature, peq>ctuity. If, at the con- 
clusion i)f a short term contract, a private company fails 
to secure a renewal, and iu plant is left upon its hands 
unused, what would become of the large profit that 
this Detroit estimate shows it has been making? If the 
city of Detroit buys a pkint and operates it three years, 
according to the terms of this estimate, and realizes all 
the saving there shown, and at the end of three years 
♦liscontinues the use of the plant, what would become of 
its saving? The element of risk of renewal is a power- 
ful factor in increasing the cost of public lighting. That 
element can l)c removed and the saving effected without 
taking one dollar of the people's earnings^ to be invested 
in a business without design to pay taxes, interest, or 
j)rofit. 

If a city will offer a private company a contract in 
j)erpetuity, at the same price a careful estimate would 
show the cost of operating an isolated plant for street 
lighting only, it will find abundant private capital to 
undertake the service ; therefore, it is not necessary for 
a city to buy a plant to secure the service at that rate. 
Such a contract could provide that additional lights 
coidd be added as needed, at the same pro rata of ex- 
pense ; so the future as well as the present wiU be pro- 
vided for, without investing money, raised by taxation, 
in a commercial business. The contract could also 
stipulate that in consideration of the franchise being 
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perpetual and excUi8ivo, the com {mil y hlioiiM riirni!*li 
Electric lignt anil power whcrt'Vfr lU'CMlcfl. Tlii> \v«iiilil 
be a first class monopoly. Likf :ill siifli pri\il«u'i-. ii 
could secure the invcstiiu'ut ol' large ruiii.* iti tin- *M■^t :ip- 
paratus and construction, and render s<*rvir»- at 1 -.n* iiiU'-^ 
than have l)ecn kn(»\vn under the short lea.s' and mm- 
petitive system. 

A close examination of this suhje<*t will .-how that ilu- 
high rates that have In^en charged for Eleetrir >»'rvif«\ 
have been occa.sioned ])v un.'-4)und eennmnir tln-.ii.-, 
rather than by overcharging. It will show how siipi rli- 
cial is the view which asks acitv to assume a debt nl* Imii- 
(Ireds of thousands of dollars, and impair a serviei- «»r 
vital importance, to effect a saving which can noi be -«- 
cured in that way, but which can Ix; secured l)ey(»rnl all 
rontingency with a few strokes of the j)en, by ^rantinL^ 
franchise and contracts, in strict acconl with the acknowl- 
edged principles of sound political economy. 

There can be no permanent competition in the Elec- 
tric service of a city. If, by reason of its groat size, a 
city shall succeed in getting a few separate comi)anies to 
undertake its Electric service, they will (piit^kly agree on 
their rates ; that will be the end of competition. 

There can always be a comparison of rates between 
cities of corresponding size. If a franchise and contract 
is made perpetual and exclusive, it should contain a pro- 
vision, securing to the municipality the autliority to ad- 
just the rates charged for all branches of the Electric ser- 
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vice, 80 the price shall not exceed that paid in any other 
city in the United States, where the same service is ren- 
dered under similar circunistiinces. This will secure for 
it the power alwayt! to obtain tor the city and its citizens 
efficient Electric lij?ht and power service, at reasonable 
rates, and will oHiK't a savhig on the total amount ot 
business done, many times greater than can be made by 
the city owning a plant for street lighting only. 

A third view of this subject is in its relations to small 
cities. If it is a question of debatable policy, for the 
larger cities to own and {)i)erate an Electric central sta- 
tion for public lighting, such a course is positively fatal 
to the pr()i>er development of the Electric service in 
small cities. In such cities, on account of the limited 
amount of the totid business, it is absolutely necessary 
to concentrate it all under one ownei-shij), to secure any 
thing approaching the highest degree of efficiency and 
economy. Says the report of the Detroit Lighting Com- 
mittee: **The entrance of municipalities into the field 
of Electric lighting, is comparatively a new element of 
competition, and has thus far been almost exclusively 
confined to smaller places, which have required smaller 
plants and lesser outlay." 

What is the character of this " new element of com- 
petition?" It is the raising of money by taxation, to be 
used in an essentially commercial business, without the 
intention of paying taxes, interest or profit, and for the 
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avowed purpose of driving privato nipital out of tin* 
busiiieSB. TJiis is not competition y it m nnnmiiniMm. 

In the apj)endix of this nqnirt, n*f<'niir<- U niiulr to 
sixteen cities that have l)ou;rht small An* li«rJit plants for 
street lighting, and to four that are t^ilkin^ alniut thnw^ 
m. One of the sixteen, n»i)orts an exj)orient'o unfavor- 
able to public ownership. But two out of tin* sixtn-n 
report renting commercial li^rhts. None of them niaku 
any mention of lighting for <lomestic use. Acconling to 
these reports the people are liijrhly elat***! with ihi* suc- 
cess of their town plant, and tliink they have '* tlu* lH*>t 
lighted city in the world." If the n'jHn-l n-ad, '* thr 
best lighted city in our world," it would undouht4'dly Im* 
corrrect, for that of w^hich there is no knowledge din-s 
not exist. 

In none of these reports is there any thing to show 
that the idea has ever entered the thoughts of the writei-rs 
that a city is not composed of streets oidy, and that to 
have a well-lighted city, the places of business and 
homes of the people must be well lighted. 

There is nothing to show that any person having any 
thing to do with these reports ever conceived a compre- 
hensive idea of what should constitute the Electric serv- 
ice of a city, and what it is capable of accomplishing 
for the people. There is no suggestion in them as to 
how the people are ever to secure the benefits of Elec- 
tric light and power for their private nse. 

Not many years can paSvS before the progress of ev^cnts 
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will satisfy cities that have taken the ill-advised action 
of 1)uying an Electric central station, that, instead of 
gaining an advantage, they have created an obstruction 
to the proper development of the Electric service. To 
secure the full advantage of tliat service, they will, 
sooner or later, sell their plants to private companies, 
who will operate them under contract in connection with 
the private light and power service. 

This consideration of the subject may be briefly re- 
viewetl as follows: The only reason that justifies the 
purchase of a plant by a city, is, that by so doing 
money will be saved for the people. The basis for 
the sjiving claimed is established by comparing the cost 

. of street lighting done by private companies, on short 
contracts, with the cost of operating a public plant in 
perpetuity, without its paying taxes, interest or profit. 
The claim is made without considering the effect of sepa- 
rating the street lighting from the private electric service, 
or the effect of the separation on the price of private 

' lighting. No consideration is given to the saving that 
can be effected by granting franchises and contracts in 
perpetuity, as compared with the policy of granting 
franchisor and short contracts, with the view of securing 
competition. No weight is given to the fact that, when 
a municipality enters the business, it secures an ex- 
clusive franchise and contract in perpetuity, without 
offering private capital an opportunity to compete with 
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it ou the same teriuri, au<l then the claim Ls luatlo th:it 
all saving secured is due to pii1»lic owii('i>hi[i. 

iVll profit or saving shown by Mu-h FUiM-rfi<'ial y'uw-i 
of the subject, when teste<l by l»n»a«l ami Wfll-<*>tali- 
lished principles of |x>litical t'cononiy, pnivr* to Ik* iinn al. 

If the people of a city desire to .*-ifure the nm*t 
efScient Electric service at a fair price, lliere id but nn«' 
way to do it 

1. To organize a responsible private company mi n 
basis sufficiently broad to enable it to supply thr «iitirf 
Electric requirement** of the city for li^ht and jMiwrr. 

2. To cause the council to gnmt th«* company a jmt 
petual franchise and ccmtract for pul)lic H<rhtin;r. 

3. To qualify the franchise and contmct with tin* jm* 
vision that the service shall Ik) rcndoriMl to th<' rity :iim1 
its citizens at a price, to Iw adjusted cvrry til'ih 
year, not to exceed the price of siniilar servic*' in olln r 
cities of corresponding size in the United Stati-;, wlicic 
the service is rendered under similar circunistaiHcs. 

4. To stipulate that the company shall furni>li, iiiuh r 
these conditions. Electric light and pow(*r, as may Im* 
required at any point in the city. 

Such measures will guarantee permanency of tenure, 
and will induce the investment of private capital on tlni 
most advantageous terms in a complete Electric service. 
When a city has secured such a service, it^ peo})le will 
enjoy all the benefits to be derived from thr nvu' era oj 
Electric lujM and j)oiver. 
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MUNICIPAL OWNERSHIP OF COMMER- 
CIAL MONOPOLIES.* 

Since the day when Hermes Mercurius Trismegistus 
went up into llie Mount of Kegeneration, with his son 

Tat , to reeite his secret sermon, it has been clear to 

all thinking minds, that by the use of terms, the people 
are deceived. 

Much has l>een written and many papers have been 
reatl l)eforit important bodies, by those favoring ** Mu- 
nicipal Ownership of Natural Monopolies." The title 
they assume for their subject is misleading. Its true 
name, designating accurately the economic principle 
which it advocates, is Mmiicijxd Slavery— Si scheme to 
enslave Capital and pauperize the people. 

The economic principle advocated is not in accord 
with natural economic law ; therefore, it is an obstruc- 
tion to the progress of civilization. 

You who are here assembled know that all progress is 
due, and must ever be due, to the discoveries of science 
being made available for the uses of man. There is but 
one science — the science of natural law. The nearer its 
devotees or investigators arrive to an understanding of 
natural law, the nearer they a})})rehend the truth. Ac- 

• Read before the National Electric Light Association at ita 
Ninth Semi-Annual Convention, Chicago, February 21, 1889. 
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tions guided by truth are t)io guanintor> of iNriicfaA*- 
tions. 

You who have experiiuentcMl, willi gn*al patimce and 
at great cost, to discover the iiatunil law* ;:'»virniii;: tin- 
generation and control of Electric Eimt^'v, kii«»w !i«iw 
impotent all your devices are to con)]Kl that <inr^'y to 
serve you, if they fail to comply with tin* <''»ii«liti««ii.'» nf 
those laws. The same &ct is true in ecniiomic MJi-nrc. 
If economic policies do not correctly appri'heud and 
comply with natural economic laws, then the fJJort made 
18 impotent to secure the best economic results. 

Public ownership of Commercial M<)n<)jM)lieK i.- advo- 
cated upon the supposition that, if worke<l without a 
profit, the economic result will be a benefit to the jK-opl*-. 
Work without profit is slavery. That slavery is not an 
economic benefit, is proven by the exi)erience of all nion 
in all ages. 

A man is foolish that expends time and money in an 
attempt to invent a thing that he can find ready made. 
A Community is foolish to undertake an economic policy 
that all the data of the human race proves to be wron<r ; 
a policy which, in the very nature of things, must 1h» 
absolutely wrong. 

That Capital is entitled to a profit for its use and risk, 
is the foundation law of all economic science. TIktc is 
not a recorded instance in the liistory of finaiico, wlicn* 
an interference with the operation of this law luis sccuhmI 
a permanent benefit for the people. All evidence shows 



Ill MUNICIPAL OWNERSHIP. 

that, where this law is allowed to operate with the 
greatest certainty, there Capital is most abundant, 
works on the smallest margin, and induces the most 

healthful progress. 

« 

Capital is the conservckl energy of individual action ; 
it never loses its individual character. 

When the attempt was made to christianize Commun- 
ities by Government Authority, they remained bar- 
barians. When Communities attempt to become rich 
by operating Commercial Monopolies without a profit, 
they will be made paupers. Religion is individual 
rightness. Capital is individual energy, conserved for 
individual betterment. Civilization makes progress 
through individuals becoming better and richer. 

A man's capital is his power to produce. Surplus is 
the product of energy in excess of the wants of life. 
Capital is the conserveil energy of surplus. Surplus is 
an individual creation, and belongs by natural right to 
its Creator. To abrogate the law of increase for use 
and risk, is to destroy the only economic inducement 
men have to create a surplus. Deny men the ownership 
of their surplus, and they are forever slaves. Deny 
men an increase for the use and risk of their surplus, 
and all the forces of progress will be forever paralyzed. 

The application of these generalizations to the question 
before us is easy. 

First, There is no municipal surplus, unless it is taken 
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from the surplus of iuilividuald Uy tuxuti«>ii. TbiM 
makes the individual pfx>rer. 

Second. Working public mouopoliefl for a pmfit bt h*- 
curing income by indirect taxation. Indirect taxati<»ti 
is a tax on consumption. 

Third, When public monopolies arc not workwl for a 
profit, their products are sold at a re<luce<l price This 
compels all private capiUil to abandon tin* ltu>iin-.vi 
undertaken by public monopoly. By this pnM*t'»v*, all 
the forces of progress for that industry arc imralyzcd. 

Fourth. Every industry grows as long as it prmhiccs. 
or gives promise of prrnlucing, a pn)fit for the u.se and 
risk of the surplus invested in it. When, for any rea- 
son, the hope of profit fails, the industry dies. Ex j nic- 
tation of profit is the life of industry. Its growth is in 
ratio to the ]:>er cent of profit pronrised, plus tlic cer- 
tainty of securing it. In the l^eginning, surplus created 
in some older industry is transferred to a now undt rtak- 
ing to give it life. If the new undertakini; fails to 
create a profit, it loses its jwwer U) draw life from otlicM* 
industries and dies. It has failed to demonstrate its 
right to exist. For this reason, that man who so orders 
the conditions under which an indnstrv must bo worked 
as to deprive it of the power to create a })r()fit, is its 
murderer. 

I know^ of no industry which has been develoj^od t() 
the best of which it is capable under public ownerKliip. 

This subject may be illustrated by reviewing tb^, do- 
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velopment of the Gas Lighting industry. Sixty-eight 
years ago, the first plant in the United States was in- 
stalled in the City of Baltimore. To-day there are 
al>out 1,000 plants in operation, which have cost about 
8500,000,000. If this industry had been worked under 
conditions depriving it of the power to create a profit, 
could this enormous capital have been collected by tax- 
ation ? If not, by what means would the cities of this 
country have obtained the benefits of gas lighting? 
This is not all. The power to create a profit, and the 
right to own the profit created, has proven a powerful 
stimulant to invention and improvement. By these 
processes, service has been improved and cost reduced, 
until the present price is but a fraction of the original 
charge. In 187^, the average price of gas in 290 cities 
was $3.15. In 1887, the average price for the same 
cities was $2.00, a decrease of 83 per cent in 9 years. 
This process is still going on. The decrease in 1888 was 
in a greater ratio than the average for the preceding 9 
years. 

Four Gas plants are owned by municipalities — Phila- 
delphia, Pa. , Richmond, Va. , Wheeling, W. Va. , and 
Danville, Va. Not one of the inventions or improve- 
ments that have benefited service or cheapened cost,have 
emanated from either of these plants. Neither of the 
older works are in line with the improvements of to- 
day. Richmond is now engaged in improving its plant. 
When the work is finished, as ordered, it will be in line 
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with the improvements of teu vearM ap). One K|M'('iaI 
point avoided in makiug changert, i> the n-diu'ti«»ii of 
the number of employes. I.« thor«r any iMiliiiral >i^iiiti- 
cance in this? Philadelphia has just r'untrart***! with 
private Capital to furnish 3/XK),000 fc<»t «»f <iju* jht day 
to the City Gras Works. Why'/ R'cansi- th<- Tiiy 
can not make it for itself, na its works an* iioi snpplird 
with the necessary improvement*. 

To show the effect municipal ownershij) iuis had on 
prices, I make a comparison of the price of Ga.- in six 
Cities: 

1888. Per cent of docivase. 

54A 
35 
63JI 

mi 

50 
49 
60 

But why give data and make comparisons that havtj 
no scientific value, because all the factors infiu(»nc'in<r the 
result are not considered ? If public ownership is not 
founded on correct economic principles, then the result 
of such ownership can^not produce the best economic 
results. 

Let us now consider the effect of public ownership on 

♦Plants owned by the municipality. 





1873. 


1888. 


New York, 


2.75 


1.25 


*Philadelphia, 


2.30 


1.50 


Baltimore, 


2.75 


1.00 


*Richmond, 


3.00 


1.50 


Cincinnati, 


2.25 


1.15 


Cleveland, 


2.50 


1.00 
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our own industry. No City has yet undertaken to sup- 
j>ly itfl citizens with a complete Electric Service. If 
the inilustry is to be developed ])y public ownership, 
why do not cities commence in line with the progress 
that has l)een made ? If they have not the enterprise 
so to commence, can there be a reasonable hope that they 
will ever catch up, keep up, or contribute to the for- 
wanl momentum ? To-day, private Capital is ready to 
install Electric Central Stations having proper appa- 
ratus and sufficient capacity to perform the entire Elec- 
tric Service of a City. 

This Service now includes : 

Arc and Incandescent Lamps for Street lighting. 

Arc and Incandescent Lamps for Commercial lighting. 

Incandescent Lamps by meter measurement for Do- 
mestic lighting. 

Stationary Motor Service for all mechanical uses. 

Motor Power for operating Street Cars. 

One of the largest Companies manufacturing Electrical 
apparatus has installed Electric Central Stations in 
about 160 Cities. The combined capacity of these Sta- 
tions would fall far short of performing the entire Elec- 
tric Service for the City of Chicago, if the service in 
that City was developed to the best of which it is 
capable. Can any one calculate the difference in cost 
of installation, operation, and administration between 
one station, combining the capacity of the whole and 
that of the 160 stations located in as many different 
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Cities? To-day, Electricity is at its highest cost, and 
Gras at its lowest cost. Gas has 60 years the start. 

To supply a complete Electric Service to the Cities of 
this country, in a manner now known to be practical 
and best, will require the investment of over $1,000,- 
000,000. Do the manufacturers of Electric Apparatus 
expect this vast sum to be raised by successive tax 
levies ? If not, then they must secure it« accumula- 
tion through private ownership, operating all Electric 
Central Stations for a profit. There can be no hope 
that the Electric industry can reach the highest degree 
of prosperity of which it is capable, if it is sold into 
slavery in its youth. 

Fortunately for us, our industry is not the only one 
needing defense against the promulgation of communis- 
tic theories. 

Those who advocate such theories are consistent 
enough to push them far toward their logical conclusion. 
It is well that they do so, for it is the most helpful 
service they can render those who would resist the en- < 
croachments of their economic policy. In elaborating 
their theory, they furnish all the proof needed to show 
its fallacies. 

Professor Richard T. Ely, Ph.D.,* may be recognized 
as chief in the school of Communistic Philosophy. By 

•Associate Professor of Political Economy in the Johns 
Hopkins University, Baltimore, Md. 
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n^iuliug his b<H>ks it is easy to see how, as he familiarized 
hiuiM'lt' witli the idea of public ownership, the list of 
s*>-i»alled ** Natural Monopolies*' expanded, until by it 
he furnishes a logical reason why all industries should 
Ik* s^) owuimI and operated, if any one of them should. 

A mere mention of the Monopolies he recommends 
cities to buy, will ^ive a good idea of the progress be 
h:u« made in communism. 
Thev an^ as follows : 

Gas Supply. 

Street C ar Service. 

Hij^hways and Streets. 

Electric Lighting. 

All Kiiilwavs. 

Canals. 

Britlges. 

Ijight-houses. 

Ferries. 

Docks. 

Harl)ors. 

Natural Navigations. 

Postal Service. 

Telegraphs. 

Telephones. 

Abattoirs, or Slaughter-houses. 

Markets. 

Union Depots. 

Express Business. 
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This list illogically associates iionK.'oininerrial with 
commercial undertakings. In it are ein])race(l a large; 
percentage of the industries of tlie country. If it is 
so desirable for the public to own so many, why siK'ciiy ? 
Why not own all industries ? 

It would be interesting to know what additions would 
be made to public investment, public hicome, public 
patronage, and to the number of public enl])l()ye^<, if the 
recommendations of this economist were acted upon, 
and this entire list of undertakings were at once trans- 
ferred to public ownership. 

Could the party then in power ever be voted out ?. 

This list is serviceable in another way : It shows the 
interests that should unite with us in combating Com- 
munism. 

In his address before the Boston Merchants* Associa- 
tion, at its annual Banquet, January 8, 1889, Professor 
Ely said : * 

** I say, then, that cities should pursue a policy look- 
ing to the ultimate ownership and management of all 
local Monopolies. . . . This is most intimately con- 
nected with local taxation. One of two methods may be 
pursued. 

First, These Monopolies may be worked for a profit, 
and by profit taxes may be reduced ; or, 

Second, Charges may be reduced, and increased gen- 
eral prosperity will furnish a more plentiful source of 
taxes, and thus allow a reduction of the rate." 

Profit on the products of public Monopolies, is taxa- 
* Reported in. The Boston Herald, January 9, 1889. 



152 MUNICIPAL OWNERSHIP. 

lion on oonBumption. Taxation on consumption, is in- 
direct taxation. 

Since Professor Ely recommends that Gras Lighting, 
Electric Lighting, Street Car Service, and numerous 
other industries be owned by the public, and then ope- 
rated for a profit to reduce taxation, it will be well to 
learn his views on indirect taxation. Here they are : 

** Indirect taxes violate the principles of equity, . . . 
we import salt and tax it 50 per cent of its value. Does 
the rich man consume more salt than the poor man? . . . 
We have in a tax like this, what is called a regressive 
tax, a tax which increases as income decreases — me worst 
kind of a tax, and the most wijust . . . Indirect tax- 
ation does not discriminate between the last dollar of the 
poor widow and the dollar which is only one in an in- 
come of a million. It raises prices, reduces the value 
of income, and forces some who are already near the 
awful line of pauperism to cross it, and thus puts to 
death higher aspirations in a class of citizens, and lowers 
the level of civilization. . . . Indirect taxes are 
imposed upon people without creating so much discon- 
tent as direct taxes, and without occasioning so close a 
scrutiny of the methods in which the proceeds of taxa- 
tion are expended, because the mass of men do not real- 
ize that they pay taxes every time they purchase dry 
goods or groceries. Indirect taxes are an underhanded 
kind of taxation. It is not, then, surprising that they 
are, in the minds of many, identified with despotism and 
aristocracy, while there is a growing opposition to them 
on the part of enlightened democracy." * 

I ask, is it not surprising that an economist who 

sees the character of indirect taxation so clearly, should 

recommend those who are so oppressed, to extend the 

* See Taxation in American States and Cities. 
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list of oppressors from Dry Goods and Groceries, to Gas 
Lighting, Electric Lighting, Car Fares, and a long list 
of other things ? Are the rich so poor that it is neces- 
sary that one penny out of every car fare paid by ** the 
poor widow," should go to help reduce their taxes, or 
are they mean enough to want it done ? 

Suppose that all these industries were owned by the 
public, and the profits on them were sufficient to pay aU 
the taxes, would not the payment of the tax be in in- 
verse ratio to the income of those who pay it ? Can any 
form of tax be more inequitable, more unjust? The 
short of the first proposal is, then, to tax the poor and 
relieve the rich. Who wants it done ? 

That which has been said about the slavery of Capi 
tal is a sufficient answer to the second proposal. 

He who assumes to be a scientist and a teacher, 

should be accurate. Professor Ely is reported to have 

said, without explanation, in his Boston address : 

** Gras can be made and sold at a profit for 37 cents. 
I say it can be done, because it is done in the City of 
Philadelphia ; parties supplying the City with Gas at 
that figure."* 

What do you understand by that ? Does it not con- 
vey to you the idea that the consumers of Gas in Phila- 
delphia are being supplied at 37 cents ? Well, the truth 
is, that the Gas works are owned by the City. On ac- 
count of not being supplied with all the latest improve- 

• Keported in The Boston Herald, January 9, 1889. 
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ments, the City has contracted with private capital to 
supply 3,000,000 feet of Gas per day. This is a car- 
l)onated water ( ui;? of high candle power, and is mixed 
^vith the regular City coal Ga^ for the purpose of in- 
creasing the output and improving the quality of the 
Gas manufactured by the City works. The Consumer 
of Gas in Philadelphia pays $1.50 for his Gas as before. 
This is held as a sample of the benefits of public 
ownership. This from a teacher of economic science ! 

Professor Ely presses his point still further, by say- 
ing: ** It was the best citizens of Philadelphia who in- 
sisted that the Gas works should remain City property 
when the Gas trust expired."* 

What scientific or economic value has a reason like 
that? It is the argument of a politician, who knows 
that but few people analyze the meaning of words. 
From the fact that he is teaching that a tax of one 
penny in every street car fare ** would relieve to that 
extent the business men of Cities from their load of tax- 
ation," f it is fair to presume that by ** best citizens," he 
means the respectable wealthy people. They know, that 
the $3,000,000 which they found in their budget of 
1887, as receipts from Gas,I came by indirect taxation 
from the larger people who consumed most Gas — the 

♦ Reported in The Boston Herald, January 9, 1889. 

tSee Taxation in American States and Cities. 

X Taxation in American States and Cities, page 271. 
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majority — who are poor. This is the reason why they 
insisted that the Gas works should remain city property. 

The "best people" of Jerusalem crucified Christ. 
The "best people" of Rome persecuted his discii)lcs. 
The "best people" of England are to-day using the 
power of the government to crush the Irish People, 
whom they have pauperized. One of our "brst 
citizens" is seeking to ease the burden of taxation 
for the rich, by collecting pennies from the poor, 
under cover of charges for Gas Lighting, Electric 
Lighting, Street Car Fares, and other products of in 
dustry. He advocates an economic theory which must 
result in the slavery of Capital and the pauperization 
of the people. 

Since the days of Hermes, by the use of terms, the 

people have been deceived. 
14 
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MUNICIPAL MANAGEMENT OP MANU- 
FACTURES. 

By S. a. Duncan.* 

It has been a serious question among the wisest men 
in our country, for a great number of years, whether 
tlie Federal Government had power in and by its Con- 
groHS to develop and maintain internal improvements 
throughout the states and territories, and whether it 
woukl be aiisuming the proper and wise use of the sur- 
plus funds in the treasury of the general government in 
thus developing rivers, inland streams, forests, railroads, 
and all other methods of traffic and commerce. After 
years of discussion, it was demonstrated that it was a 
serious problem whether the Federal Government had 
any such power ; and the unwisdom of its exercise was 
finally conceded by all parties, for the obvious reason 
that it would not only be a perversion of the functions 
of such government, but would work a discrimination 
against the people of our various states. The larger 
states, owing to the representation in Congress of their 
social and political interest*?, might so far dominate and 
control the smaller states as to render such a distribution 
or use of public funds a series of continued contentions, 
and possibly engender bitterness. More recently, this 
question has arisen from the proposition to use the sur- 
plus funds for educational purposes throughout the states 

'*■ Prepared for the National Electric Light Association, Chi- 
cago, February 19, 20 and 21. 
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aud territories ; but it lias met with suoh littlo fUvor aud 
such pronounced opposition, as to have been almoat 
wholly abandoned. 

If not advisable, in theory and practice, for the gen- 
eral government — which exists ibr the purpose of pro- 
moting the moiulB and preserving the welfare of the 
nation at large — it certainly can not be more advisable 
for the states, in their sphere, to undertake the eanio 
thing. And if not wise with the state, it can not bo 
commendable in any political subdivision of the state 
which we now denominate " municipal corpora tioua." 

' As a matter of fact and of serious experience, Penn- 
sylvania has gone through this experiment. Years 
ago, when private capital was exceedingly limited and 
individuals were unwilling to enter into combinationB 
or oorporatioua for the pui'poae of developing the 
resources of the state and carrying on internal ways, 
the state undertook — and did build — a system of canals, 
and, subsequently, of railroads, which were operated 
and controlled by the state until the year 1857 oi' 
185^. During all the time the state thus controHed 
these internal improvements, and it necessarily depended 
upon its appointees and authorized agents. As financial 
investments, they proved disastrous ; their mLinngement 
was wholly and absolutely dependent upon the interest 
and the caprice of the ]x>liticfll party in power, At 
every change in our stiite administration, appoinloca 
were named for the contnd of these vast interests, 
whose simple qualification was that of usefulness to 
his or their political party. 

After years of trial, the state finally sold out theE<e 
interests to a private corpomtion, organized for tiie 
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j)iiriM>f*f nf nmstructiug a system of railroads through 
Pennsylvania, from Philadelphia to Pittsburg. The 
rrsult wiw that, under the management of that com- 
pany, the canalri and roads which had theretofore proved 
a source of annovance and loss to the commonwealth, 
doveloiKid into one of the finest systems we have in 
«»ur iMumtrv t<>-dav. 

The exiwriment of the state and its subsequent action, 
>how, at least, that improvements such as these did not 
ivacli their highest point of efficiency under state or 
|M)Jitical contn)l. Res^wnsibility — except for party — so 
t*anlinal to the (juestion of fitness for control and man- 
nJ^»ment, was but rarely consulted. Under private 
t !iterprisi\ and with private capital, a wholly new and 
tar 1 Hotter condilit)n of afiiiirs developed. Not alone 
was this enterprise started by private capital vastly 
l>enelieial to the J^^tate of Pennsylvania, but it resulted 
in ertMiting a system of railroads and methods of traus- 
|M>rtation throuirhout the entire length and breadth of 
tlio state, so that every branch of industry, commerce 
and trade telt the beneficent effect of this individual 
enttTprisi\ The jK^ople thus added to their comfort, 
\o their wealtli, and to their general prosperity; and, 
wlieiv properly managed, the stockholders — representing 
men, women and children in all parts of the state — had 
a ivrtain n^turn u])on their investment, and were as- 
suiihI that the money so subscribed would be faithfully 
and well managed. 

No city in the state, which has undertaken any pecul- 
iar system hH)king to lighting and heating, or any other 
p\d\l\e n\oasun\ has succeeded any better than the state. 
b\ «lnuvi»t every instance where private capital has been 



MUNICIPAL MANAOE^fENT — DITNCAN. 101 

Wisdom would seem to suggest that every eominiiuity 
controlled by charter ought to invite the eitizcus of HU<'h 
community to invest their capital in all le^rilimatr sys- 
tems of industry — the true principle Ix'ing, its we U'liev*', 
to have such municipality guanl itaah' ajrainst needless 
and arbitrary encroachment u]K)n any of the ri^^lits <»f 
such private corporation. Community of iiitrnst can 
readily be secured, and with it there ought to Ik; a co- 
extensive development of the private and quasi-pul)li(; 
corporation. 

Appreciating the general principles I have announced, 
all the states in this Union have sought, in all projx'r 
ways, to promote these industries, and in nearly every 
state a system of law has been promulgated for the 
incorporation, regulation, control and encouragement 
of such corporations. The result is, in PiMinsylvania 
at least, that almost any body of men may assume all 
the rights and duties and be subject to all the r(\«trietions 
of these corpomte laws, and feel absolute assurance that, 
so long and so far as they comply with these statutes, 
they have immunity from loss, as they have from any 
unjust discrimination on the part of tli(\ state, or of any 
portion of the state, against them. The result 'is, sc^cur- 
ity of capital and a clear, well-defined pathway, within 
which they may walk and develop their industries, an<l 
the assurance that, in proportion as such iiichistry com- 
mends itself to the welfare of the people, they will liave 
a return upon their investment, as well Jis the satis- 
faction of knowing that their enterprise is aj^preciated 
by their fellow-citizens. Without this leiritimato aid, 
capital would remain stagnant; or, if invested, would, 
not infrequently, be in mere bubbles, started (or the 
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purport' of filching from the unwary and unsuspecting 
their own means, an<l thus, under cover of law, falling 
but little short of public robbers. 

In addition to the general law found upon the statute 
books of most states of this Union, but especially in 
l^ennsylvania, the law-making iK)wer has discovered the 
necessity un<l advisability of providing for the incorpo- 
ration of certain special branches of industry ; and, in 
onler to invito investment of capital and to foster the 
same, has coniorrcd on these corporations special priv- 
ileges and ininuinities. Under what might be called 
this special legislation, some of the most important 
corponitions of Pennsylvania have been brought into 
being, and are now operating to-day. In them are 
invested enormous sums of money ; almost every branch 
of industry affecting the people has been touched and 
benefite<l by them, so that the pecuniary advantage 
coming to the workman and to the manufacturer is 
beyond computation. Labor itself has been lightened, 
capital more generally diffused, homes have been secured, 
communities have become more firmly settled, and the 
comfort of the people of the state so largely developed 
as to be inestimable. Thus, we have heat and light, and 
gas and water companies, in almost every village of the 
state; and, in order that the peoj)le might have bi ought 
to their own homes these vast advantages, the state 
has said to the capitalist investing his money : ** If you 
do so, we will give you, for a given period of time, 
and until your earnings shall amount to a certain per- 
centage per annum on your investment, absolute immu- 
nity from competition ; that you shall have, within the 
limits of the territory embraced by this village, or 



MTJN'ICIPAL MANAUKMENT — DUNCAH. 163 

borough, or city, the exclusive right of supplying thin 
commodity to the people of such place, until you an? 
thoroughly reimbursed for the risk you Uikc on the 
capital you have invested.** Under this beneficial law, 
Id almost every instance, men who have invested th(?ir 
capital have had a safe and reliable return u|K)n the 
investment; whilst the people have had their hap])iness, 
comfort and prosperity so largely promoted, that there 
does not live in the state to-day a man who has come 
in contact with such benefit who would bo willing to 
have the statute otherwise than it is. This, then, shows 
not alone the sagacity of the law-making power, but 
presents a powerful argument on the part of the citizens 
of the utility and desirability of such industries, and 
the encouragement for others to go and do likewise. 
15 
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STATE AND KUNICIPAL LEGISLATION. 

EXTILiCT FBOM PbOCEEDIXGS OF THE NATIONAL 

Electric Light Association, Ninth Semi- 
Anxtal Meeting. Chicago, February 21, 1889. 

Mr. DeI'axp, of Philadelphia. — I would like to 
o&f a i^soludoD which I will ask the secretary to read. 

*v1IVnn», In do state, 90 far as can be ascertained, 
ai^ ;he laws prv^perly drawn to enable municipalities 
to cv>D;nict with ino^rporated companies to perform 
^f^^rviivs for cities and their citixens upon a sound, eco- 
u^>nnl^ basis : be it " 

/i2^^*ivi?« That a c^^mmittee on state and municipal 
l<^i>la'av>u be ap[x^int^d, consisting of one from each' , 
Slate, to operate togetlier, to secure such legislation in 
eai4i state as may be r^uired to enable municipalities 
to contract with incorporated companies to perform ser- 
vK\>s ibr cities and their citixens, on the sound economi- 
cal basis of securing to such companies an undivided 
demand* an unrestricted privUege, and permanent in- 
\if«?tnieni** 

Mr, DeCamp. — Mr. President, I want to say that 
iKal is a n^eolution that was framed by A. R Foote, 
of CSnciiinati, and he gave it to me to read, saying that 
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he was going to offer it. He wanted me to read it, Ixit 
I saw an opportunity of offering it, and I did so. 
The resolution was adopted. 

Mr. Mason, op Bostois.— This calls for the appoint- 
ment of a committee of one from each state. I move 
that it be referred to the Executive Committee. 

The motion was carried. 

*-|^» -|^» ^^0 ^^0 ^^^ 

^^ ^^ ^^ ^^ ^^ 

Mr. J. F. Morrison, op Baltimore, moved the re- 
consideration of the action by which the resolution for 
the appointment of a committee on state and municipal 
legislation was referred to the Executive Committee, in 
order that ' the appointment should be made by the 
chair. The motion was seconded and unanimously 
agreed to. 

The President appointed Mr. A, R, Foote, of Gincin- 
nati, chairman of the committee, with power to select 
one member from each state to serve on the committee. 
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EOONOMIO ASPECT OP TRUSTS.* 

iiv GEOliGfc: GUNTON. 

Tliat the conoeutration of capital into large enter- 
prises is an economic and social advantage, tending to 
increase production, to lower prices, and to raise wages, 
is demonstrated in the history of every progressive coun- 
try and every successful manufacturing establishment 
in the world. Large establishments sustain the same 
economic relation to small ones that steam and elec- 
tricity sustain to hand labor. The railroad supplanted 
the pack-horse and stage-coach for no other reason than 
that it served the community better. As an illustration 
of this principle, let us take the progress in the cotton 
industrv in the United States since 1830. In that in- 
dustry, according to the United States census for 1880, 
the investment of capital, the number of establishments, 
amount and price of product, and wages paid, in 1830 
and 1880, were as follows : 

1830. 1880. 

Number of establishments 801 756 

Aggregate capital invested $40,612,984 $208,280,846 

Number of pounds cloth produced 69,514,926 607,264,241 

Number of persons employed 62,208 172,544 

Number of spindles employed 1,246,703 10,653,435 

Amount of capital to establishment .. $50,702 $275,603 



Ratio of pounds produced to capital.. . 1.4 to $1.00 2^4 to $1.00 

ipital to persons empic 
Ratio of spindles to persons employed. 22 to 1 62 to 1 



Ratio of capital to persons employed $052.85 to 1 $1207.17 to 1 



Ratio of capital to spindles employed $32.58 to 1 $19.55 to 1 

Ratio of pounds produced to persons 

employed 950.7 to 1 3519.5 to 1 - 

Ratio of pounds produced to spindles.. 47.6 to 1 57.0 to 1 

Annual consumption of pounds of cot- 
ton cloth per capita 5.90 13.91 

Price of cotton cloth per yard 17 cts. 7 cts. 

Operative's wages per week $2.55 $5.40 

♦ Extracts from " Political Science Quarterly," Sept., 1888*. 
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Before the organization of the Standard Oil Company 
Iq 1872, oil had to be transported from the wcUb to tho 
markets by the raikoads in small quautitioB — in !>arrcl§, 
tanks, etc After the organization of that company, 
these various methods were superseded by one general 
pipe line, which takes the oil directly from the well to 
the market. Who was benefited by all this economy ? 
is the question that naturally arises in this connection. 
Did it go into the pockets of the Standard Oil Company 
as profits, or did it accrue to the community in the re- 
duced price of oil ? That question can ItcH be answered 
by the facts, as shown in the following table : 





Shipioeow 


Sto^ko, 


Crude OIL 


I'dcc per 
Gallon ol Re- 




Irom Wells. 


Cnidc Oil on 




Qucd Oil 


s 


BufreU. 


Hand, Barrels, 


"aOVdl?" 


for Eipon. 


1871 


S,»H,»91 


5,W,8M 




21,24 CU. 


U72 


5,899.W2 




9AS 




uia 


B,4i)D,J7fl 


lieas.ifiT 






U74 


8 821500 


s,;os.A3S 




3^09 


BV5 


a,»n,m 


3.7BI.75S 


i.^ 






fl,ssa,Bifl 


1.0M,73B 


5.99 


B12 


BJT 


I2,tna/M4 


1857,098 


5.68 




ina 


18,no,(»0 


130T,5«0 






U7B 


16226>iSa 


B,(»i,«fl 


2.09 




BSD 


15,839.020 


lfl.fil»,3M 


2.M 




18SI 




■J6,S)3,M1 


2.30 


M.05 


ISS-i 


32.m,-jfii 


31,8SS,174 






ass 


21,Sfl7,flSS 


SS,7t5,56S 






am 


24,a-.3.ao2 


36.B?i8ea 


Tss 






«,020,124 




2.11 


7,88 




K.Ui.tii 










M.WT.iB, 


■2>l.m.1li2 







Another trust company that has been singled out 
for censure is the one eugaged in the manufacture of 
cotton-seed oil. So strong is the feeling against trusts 
that an effort has recently been made to impose a tax 
upon the product of this company, "uot to make it re- 
duce, but to force it to increase the price of its product, 
in order that hog-fat manufacturers might have a special 
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idvanbige. NotwUhtilanding this oppoailiou, the prioB 
of cottuu-eeed oil hne moved along nitb the ecoaomia 
improvement m its protiuction introduced by the trust 
lu 1878, the average price of standard Hummer yelloW 
oil was .47,94 ecnts per gallon. In 1883, the year befow 
the oi^nlzatiou of the trust, it had only fallen to .47,0 
wntB per gallon. In 1887, four years aft«r the orgait 
imtiun of the trust, it had fallen to .38,83 centB pel 
gallon ; in other words, during these four years tli« 
price of cotton-eeed oil fell more than eight times a 
much as it did during the five years before the trual! 
wan formed. 

What is true of petroleum and cotton-seed oU, is aln^ 
true of sugar and other products. In 1880, the price' 
of "grocera' standard A white sugar" was 89.48^ pee 
barrel. It has continued to fall every year since that' 
date, until in 1887 it was only 85.66 per barrel ; and' 
other grades of sugar and molasses have iallen i 
similar, and some ia even a greater ratio. 

Ajiother of the large organizations against which thtf 
hardest things are said, ia the railroad syndicate. We 
hear a great deal about railroad raouopnlies and their 
robbery of the public by the high rates made poesibte 
by these colossal combinations. An examination of the 
freight tariffs on the trunk liues shows the same general' 
reduction iu prices that we have seeu in the case of the; 
Standard Oil and other trusts. The average rates Sot. 
sending a hitndred pouuds of freight from New York to 
Chicago in 1862 and in 1888 were as follows, showiug; 
a reduction of fifty-one per cent : 
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It may be added that the rates for the uccoikI : 
third classes have each been advanced five cento 
one hundred pounds, through the beneficial (?) in 
ence of the Inter-State Commerce law. 

Since the concentration of capital in the telegraj 
service, under the name of the Western Union Telegr 
Company, the rates for messages from New York to 
large centers throughout the country have been redu 
eighty-five per cent, as is shown by the following tal 

BATK8 FOB SBNDINO TEN WORDS FROM NEW TORE. 



1866. 1888. 

To Chicago 12 20 $0 40 

To St. Louis 2 55 40 

Tost. Paul 2 25 50 

To Cincinnati 199 40 

To New Orleans 8 25 60 

To Galveston 6 50 75 



1866. 

To Minneapolis |2 10 

To Buffalo 75 

To Washington, D.C, 75 

To San Francisco 7 45 

To Oregon 10 20 

To Wash. Territory . . 12 00 



It may, perhaps, be said that, although these tr 
have constantly resulted in reducing prices, should 
Government run the business a still greater saving wc 
be accomplished. This idea has been so extensively ; 
favorably received, that the demand for govern ni 
ownership of railroads and telegraphs has become 
of the stock resolutions in all industrial reform mc 
ments ; and the proposition for the government to t 
possessiob of the telegraphs is actually before Cong 
in a biU introduced in the Senate. 

There are many reasons why this, in the nature 
things, would not be an improvement. Arbitrary m 
opoly is the natural harbinger of irresponsibility, inc 
petency and waste, and hence, naturally tends to giv€ 
ferior products at maximum prices. While this is tru 
aU artificial monopoly, it is especially true of governn: 
monopoly. The he^ of a government enterprise, 1 
ing no interest in the profit, has no necessary mcen 
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for developing improved methods of service. On the 
contrary, he has a direct interest in keeping the number 
of employes at the maximum ; because, by the dis- 
position of industrial fevors, he can command political 
allegiance, which is the power he chiefly relies upon to 
retain his position. And this tendency is strongest under 
democratic institutions, because it is there that the politi- 
cal potency of the laborer is the greatest. Under a system 
where political ijpfluence, rather than economic efficiency, 
is thus the condition of employment, and where there 
it little responsibility and no redress for the injury and 
loss caused by delay and blunders through incapacity, 
poor, or at best mediocre service must necessarily 
result. 

Nor is this mere speculation; for extensive experi- 
ments in government telegraphy have already been tried, 
and the facts speak for themselves. In all European 
countries the telegraphic service is in the hands of the 
i^tate ; we, therefore, have ample opportunities for test- 
ing the matter by experience. It should be noted here 
that under private enterprise in this country the com- 
pany is responsible for losses caused by the failure or 
delay in delivery, while no such protection is afforded 
to the interest of the citizens under any existing system 
of state telegraphy ; as, under our postal system, the 
government is entirely irresponsible, at least to the 
individual with whom it is doing business. If the 
citizen is utterly ruined by the inefficiency of the de- 
partment, he has absolutely no redress; he pays his 
money and takes all the risk. 

The most efficient system of state telegraphy in the 
world, and the one which gives the lowest rates of toll 
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to the public, is that of Great Britaiu. England pos- 
sesses exceptionally &vorable conditions for giving (*hoap 
telegraph service ; in many important rcs|K'cts, her ad- 
vantages are superior to ours. She lias a limited, thickly 
settled, well-cleared countr}', while we have an exten- 
sive, sparsely settled, ill-cleared countr}' to oiK'nitc in. 
The extreme distance between terminal stations in En- 
gland does not exceed GOO miles, with (in 1887) 29,895 
miles of line, carrying 173,539 miles of wire and cable, 
with 6,500 offices, and transmitting about 50,000,000 
messages per annum. In this country the extreme dis- 
tance between terminal stations is nearly 5,000 miles, 
with 176,000 miles of line, carrying 630,000 miles of 
wire and cable, and maintaining 17,000 offices to do 
the business of 55,000,000 messages. 

With such natural advantages over this country, and 
with labor one-foiyth lower, if there is any efficacy in 
government ownership. Great Britain ought to be able 
to serve the public vastly cheaper than private enter- 
prise in this country can possibly do. Is such the case ? 
Let the facts answer. 

The rate of tolls in England since the reduction, two 
years ago, is twelve cents for twelve words, including 
date, address and signature. As the date, address and 
signature will average from ten to fourteen words, it 
will corit from twenty-three to twenty-five cents to send 
a ten-word dispatch, which is but a fraction less than 
the rate in this country. The press dispatches are 
transmitted much more cheaply here than in England. 
But even this seeming cheapness in the English service 
is unreal, for the rate of toll does not represent the 
price the public actually paid for it ; because, with the 
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exception of the first two years of govermnent owner- 
ship, the postal telegraph has never paid expenses, as is 
shown by the following table, the deficiency, of course, 
having to be made up out of taxes : 

POSTAL TELEGRAPH DEFICIENCIES IN ENGLAND. 



1S72 |781,0:«>.82 

lh7» hW,335.r2 

1N74 997,910.50 

1875-76 919,842.00 

1877 898,843.42 

1878 907.518.72 

1879 547,774.18 



1880 1143,583.78 

1S81 4,772.94 

1882 640,166.04 

1883 682,672.96 

1884 1,661,348.22 

1885 1,741,228.50 

1886 2,255,232.00 



It will be seen from this table that the deficiency in 
the telegraphic serv^ice of Great Britain has averaged 
nearly a million dollars a year since state ownership 
began ; and in 1886, the first full year of the present 
rate, the deficit was over $2,250,000, to which must be 
further added about $1,500,000 for interest on the bonds 
given for the plant when the government purchased the 
telegraph in 1870. Thus, in addition to what is directly 
paid for the service by the consumer, about seven and 
one-palf cents per message is paid indirectly in taxes, 
making a total of over thirty cents per message of ten 
words ; while the cost in this country is only twenty 
cents for ten words in large cities and twenty-five cents 
for ten words for distances of 400 and '500 miles, the 
average for all the messages, both long and short, being 
only 30. 4 cents per message. 

From these facts it will be seen that, with natural 
disadvantages in this country which make it necessary 
to cover eight times as much distance between the 
terminal stations, to have three times as many miles of 
line, three and a half times as many miles of wire and 
cable, and to maintain two and a half times as many 
offices, and with wages much higher, private enterprise 
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can render about the same amount of telegraphic service 
as cheaply and with more efficiency and dispatch than is 
done by state ownership in England ; and it may be 
added, that those who do the business here make a 
living profit, while there they do it for nothing or run 
into debt. The proposition to substitute state teleg- 
raphy for private enterprise in this country, in the face 
of such facts, is surely entitled to be designated by 
some other name than statesmanship. 

Those who advocate governmental control of large 
industries would probably refer us to the management 
of the post-office, which is always cited as the model 
experiment in collective ownership. We are pointed to 
the fact that it formerly cost twenty cents to carry a 
letter across the country, while it now costs only two 
cents, as an evidence of the economic success of the 
state control. There are few facts which the public 
accept more implicitly and regard as more conclusive 
than these ; yet there are few more delusive and mis- 
leading. It is true that we can now send a letter three 
thousand miles for two cents; but if we examine the 
matter a little closer, we shall see that this is not due 
to any thing the government has done. All the gov- 
ernment does in the postal service is to collect, assort, 
stamp, and bag outgoing and deliver incoming letters, 
give out and receive money orders, and render an 
account of the business done. No improved meth- 
ods have been introduced during the last twenty-five 
years in that part of the postal system which the gov- 
ernment controls. Letters are stamped by hand, deliv- 
ered and collected by individual messengers, just as 
they were fifty years ago. All the economy in the 
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]M)8tal porvice has come from the improved methods 
of transjx)rtin^ the mail ; and this, it should be remem- 
iH'H'd, is all ihtuv by private enterj)ri.se. From the 
inoiiu'iit the letter-bag leaves the door of the post- 
<»Hice, it enters the hands of private enterprise. It is 
the great railn)ads, steamship companies, etc., and not 
the government, that have made it possible for letters to 
go three thousand miles for two cents. 

But if the community is to secure the best economic 
results from the use of capital and obtain the maximum 
production at lowest i)rices, the state should promote, 
rather than restrict, the free movement and safe con- 
centration of cjipitiU in productive enterprise. One of 
the wavs in which the state can render eflScient service 
in this regard, without interfering in any way with the 
freedom of capital, would be to furnish frequent reliable 
statistics as to the cost of production, including that of 
raw material, wages and transportation, and also the 
selling price of the product in large industries. With 
such statistics, scientifically collected and authoritatively 
presented, whenever abnormal profits existed in any 
industry the fact would be generally known, and idle 
and less remunerative capital would at once move in 
that direction. By this means the mobility and, conse- 
quently, the competitive influence of capital would be 
greatly increased, and the full benefits of large enter- 
prises and improved methods of production would be 
secured to the community by the necessarily minimized 
prices and profits. 
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JOINT STOCK ASSOCIATIONS.* 

rrom address of hon. 8. c. t. dodd befqrk tdk boston 
merchants' association, at its annual BANQLKT. 

JANUARY 8, 1889. 

. In spite of the law, joint stock associations increased 
in England. They were a necessity of business, and 
necessity knows no law. So far from destroying com- 
petition and raising prices, their effect was exactly the 
reverse. Competition increased, prices were lowered, 
business and wealth were created. To-day they are 
acknowledged by all economists, politicians and lawyers 
as the main instrument of England's prosperity. . . . 
To-day industry by individuals, w^ithout combinations, is 
the characteristic of barbarous and semi-civilized coun- 
tries. Just in proportion as combination and concentra- 
tion of capital have taken place, have prices decreased, 
wages increased, wealth been created, and the individual 
been benefited. Savages segregate ; civilized people 
associate. The evolution of co-operation marks the 
evolution of civilization. . . . The manufacturer is 
richer to-day, with two cents' profit, than he was fifty 
years ago with four cents' profit; and a workingman 
can afford two shirts now for one then. Railroads have 
combined during the last twenty years against the most 
determined public opposition ; in consequence, the com- 
fort and convenience of transportation have wonderfully 
increased, while the cost has decreased fifty per cent. 

* Reported in the " Boston Herald," January 9, 1889. 
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Telegraphs have combined, and the average reduction' 
in the price of messages is seventy per cent. . . . 

What is needed is a greater proportion of wealth. 
The greater the aggregate wealth, the more equitable 
its distribution, is a fact in economic science beyond 
dispute. In every land wages are highest and prices 
of })roduct are lowest where the most capital is invested 
and the natural forces are most] effectually utilized. In 
England steam furnishes seven ty-eiglit per cent of the 
productive power, and industries are carried on by com- 
binations on a large scale. Ten laborers there are thus 
made equal to forty-three laborers in Spain, sixty-one in 
Italy and seventy in Portugal. The amount of active 
capittd in England equals $1300 per capita, to fix)m 
$2.00 to $3.30 per capita in the countries named. 
AVages in England, consequently, average $7.44 per 
week, to about $3.00 per week in the countries where 
industries are principally conducted by individuals. 
Our hope for the future is in the improved use of 
natural forces through the most perfect machinery, in 
the increased cou^suiDptiuii caused by the lower prices 
of products, and in the large aggregations of capital nec- 
essary to accomplish these results. 



from address of hon. f. b. tiiurber before the boston 
merchants' association, at its annual banquet, 

JANUARY 8, 1889.* 

Within the last twenty years, and especially during 
the last ten years, great changes have taken place in 
the production and distribution of products, due chiefly 

•■Reported in the " Boston Herald," January 9, 1889. 
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to the increasiug use of steam, electricity and machinery. 
Steam and machinery have enormously increased the 
power to produce, as well as to distribute, products; 
and electricity has greatly assisted in leveling values 
throughout the world." . . . 

I have prepared a table showing the average whole- 
sale market prices of the principal food products in New 
York City for the last eighteen years, which shows, as a 
whole, that prices have largely declined. Granulated 
sugar has declined, in eighteen years, from 13 cents per 
pound to 7f cents; medium Japan tea from 48 cents 
per pound to 18 cents ; butter, state dairy, from 33 
cents per pound to 24 cents ; cheese, factory, from 18 
cents per pound to 11 cents; mess pork from $26,88 
per barrel to $15.50; wheat from $1.29 per bushel to 
$1.05, and the past four years it has averaged under 
$1.00 per bushel; corn from $1.00 per bushel to 49 
cents. And this is true, in a still greater degree, of 
clothing and the various manufactured articles which 
enter into our domestic consumption. 

These figures show conclusively that whatever have 
been the gains of capital, the public have been benefited 
enormously by the use of machinery and improved proc- 
esses operated by large organizations. Large organiza- 
tions can afford to investigate, experiment with and 
develop improvements which individuals or small organ- 
izations can not. ... Large organizations can also 
afford to employ the best talent ; and it is safe to say 
that almost any unorganized industry, by combining 
and employing the best talent it has in directing the 
whole, can effect economics which, without raising 
prices to the consumer, can earn much larger returns 
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for the capital invested. Combination also tends to 
improve the quality of products, while competition 
Wmh to dehiUH' quality ; this in especially true in 
pHnlucts where it is difficult to define standards of 
quality, as in some branches of food products and in 
the clothing trade. Extreme comj>etition tends toward 
iuisre]>resentation and lowering of quality, while, wher- 
ever a fair profit exists, the standanl of quality is better 
maintained ; and large and responsible organizations tend 
in this direction. 

To assume that combination in itself is injurious, Is as 
^reat a mistake as it would be to prohibit the use of 
Bteani, because it will explode; or fire, because, as a 
master, it is dangerous. The problem is to wisely con- 
trol these forces, so that their power for good may be 
developed and their power for evil may be eliminated. 

I have been represented as an opponent of corpora- 
ticms ; this is a mistake. I have always bee^ friendly 
to (!0-oj)erative action in any form ; and the corporation, 
so-<*alkMl, is simply co-operation or combination of small 
capitals in one large one to effect economic results, 
which separately were impossibilities. I have, how- 
ever, opposed the abuses of corporations, and hope I 
always shall do so. To oppose unjust discriminations 
in the operation of public corporations which seek fran- 
chises and privileges from the public — their watering of 
stocks and unloading them upon investors; their bribery 
of legislators and influencing of elections — is to be the 
best friend of corporate organization and of associated 
capital. 
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MECHANICAL AND ELECTRICAL TERMS EX- 
PLAINED IN UNTECHNICAL LANGUAGE. 

BY ALLAN V. GARRATT. 

1. Of the thousands of business men in this country 
who are often called upon to form an intelligent opinion 
regarding the electrical transmission of power and pro- 
duction of light, a large proportion find themselves handi- 
capped because of their incomplete knowledge of the 
technical terms used by electrical engineers; and this dif- 
ficulty is enhanced on account of the popular belief that 
every thing pertaining to electrical matters is very myste- 
rious, and that the calculations necessary to demonstrate 
the value of the ordinary forms of electrical service in- 
volve a knowledge of the higher mathematics, and a con- 
siderable insight into the science of electricity. 

2. It is an actual fact, however, that the business man 
desiring electrical service, the capitalist seeking a safe in- 
vestment in electrical property, and the state or municipal 
official endeavoring to legislate wisely in regard to the 
privileges and control of electrical corporations, is rarely 
called upon to decide questions which can not be solved 
by the aid of ordinary arithmetic and a very easily acquired 
knowledge of mechanical and electrical units and terms. ^ 

3. The object of this chapter is to define these terms, 
and the principles involved in the commercial questions of 

* In regard to more complicated electrical problems, the old adage, 
"a little knowlcdge.is a dangerous thing," applies; and there is no 
reliable way but to consult a reputable electrical engineer. The path 
of electrical progress is marked by the whitening bones of investors 
who have preferred to follow their own untutored opinions rather 
than take professional advice. 

16 
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electric lighting and transmission of power, in language 
which requires no previous knowledge of the subject. 

Mechanical Units. 

4. As we have no knowledge of electricity itself, and 
only know of it by its effects on matter, it is necessary 
that we get a clear and un con fused idea of mechanical 
units before we consider those that are purely electrical. 

5. The whole physical universe resolves itself down to 
two properties: matter and motioiL When matter is set 
in motion, or when its motion is changed, we say that 
there is a manifestation of Foroe. For example, if a boat 
floats upon absolutely still water, it will remain in one 
spot until some external force is applied to it, when it will 
begin to move, and will continue to move faster and faster 
as long as the force is applied. When the force ceases, 
it will continue to move at the same velocity until some 
other force causes it to move faster or slower, or changes 
its direction. 

6. It is thus seen that the boat has absolutely no control 
over its own motions, but is entirely under the control of 
external forces. This property is called Inertia. 

7. If the same impelling force were simultaneously ap- 
plied to a large heavy boat and to a small light one, we 
would naturally expect to see the small boat start off more 
quickly of the two. This is because the small boat has 
less Mass. Masses, then, may be compared by the accel- 
eration they acquire from a given force; and conversely, 
forces may be compared by the acceleration they produce 
on a given mass. 

8. As weight is the effect of gravity on mass, it follows 
(see 7) that forces may be expressed in terms of weight, 

and it is quite correct to speak of a force of so many 
pounds. 

9. Now, there are two more things which may enter into 
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the relation between matter and motion : they are distance 
and time. 

10. As long as a boat remains motionless upon the sur- 
face of a still lake, it is evident that all the forces acting 
upon it are e^ual in amount and opposite in direction: 

nothing is expended. 

1 1. A man in the boat now dips oars into the water and 
pulls: the boat moves : it is evident that something has 

been expended. We call it energy. 

12. We must have a name for that which is accomplished 
when energy is expended : we call it work, which may 
be defined as the expenditure of energy. 

13. It is evident that a given amount of work may be 
done fast or slow, and we must have a word to express 

that fact. Power is the rate of doing work. 

14. We have now found out, in a general way, what we 
mean by the terms Force, Inertia, Mass, Acceleration, 
Weight, Work, and Power. As we have commercially to 
do chiefly with Work and Power, it is necessary that we 
have some way of measuring and comparing them. 

16. The unit of work (see 12) is the foot-ponnd. That 
is, the energy that will raise one pound one foot. A thou- 
pand foot pounds will raise one pound one thousand feet, 
or one thousand pounds one foot, or ten pounds one hun- 
dred feet, or twenty pounds forty feet. 

16. The unit of Power is the foot pound second. That 

is, the rate of work that will raise one pound one foot one 
second. As this is an inconveniently small unit for ordi- 
nary mechanical purposes, a larger unit (which is a multi- 
ple of it) has come into general use. It is the horse 
power. 

17. The Horse Power i^ that rate of doing work which 

will raise 550 pounds one foot per second, or (as it is 

more often stated), 33,000 pounds one foot per minute. It 
is evident that ten horse power will in one minute raise 
33,000 pounds ten feet per second, or 66,000 pounds five 
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26. Difference of poteatial is the difference between 
Miy ffiven potential nnd another potential 'viih which 
it may be compared. 

2T. In deiiliiig wiih eleclririiy, difference- of potential 
is called Electromotive-force. U is u.-imllj written E. 
M. h'. Tho unit of Iv >r. !■ 13 the Volt. Its valne i" 
|iur"ly arbritrary, but fixed. One volt will force one 
Ampere <il'curi'e]it.(ai.-u 2'.') througli one Ohm of electrbal 

2S. Electrical resistance is that whidi impedes (.lie 
flow of electricity- It ■» ^ property posseBsed by all 
substances to a groator or leas degree. The nnit of 
electrical resistance is the Ohm, which in formulte U 
usuiilly symbolized by R. The valnO of the Ohm is not 
ubsolutoly known, but in 1886 electricians agieed to c 
Bider ii Tor ten yoara aa equal to the resistance offered 
a current of electricity by a column of pure mercury o 
square centimeter in seotiDn and 106 centimeters long, at. 
the temperature of melting ice. A round copper wire, 
of 95 per cent conductivity, one thousandth of a& Ineh 
in diameter nnd one foot long, has a resistance of about 
10.9 Ohms. One Ohm is thiit resietance through which 
one ampere of current (see 29) will flow at a pressure of 
oneVolt E. M. F. (see 27). 

29. The rate of flow or current of electricity is meaS' 
nied in amperes. 

One Ampere is thatquantity of electricity which floWH 
per second through one ohm of reaistaoce (see 28) when 
impelled by one volt of B. M. F. (see 27). One Ampere 
Sowiitg through a silver plating bath will deposit 0.017253 
grains of silver per second. Through a copper bath it 
will deposit 0.0050R4 grains of copper per second. Th». 
rate of deposition of silver or copper is one of the 
accurate and reliable m.eanB of ascertaining cu 
strength. 

30. The unit of electro dynamic quantity is the Con-- 
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Dehnitions op Electrical Terms and Simple Formula for 
THE Employment of Electrical Units. 

22. In many of the arts, electricity accomplishes cer- 
tain things better than any other agency. In all such 
cases, its function is to do work at a certain point as a re- 
sult of an expenditure of energy at some other (and often 
a far distant) point. 

23. We say that this is brought about by a current of 
electricity traversing a wire or other conductor. For in- 
dustrial purposes it is not necessary that we should un- 
derstand the nature of the current, nor discuss the ques- 
tion, if there be any current at all. It is sufficient 
to know that when the word current is used, it is asso- 
ciated with the idea of progressive motion and sug- 
gests the doing of work and the development of power. 

24. The manner in which work is done by a current 

of electricity traversing the wire, is in some respects 
analogous to the manner in which work is done by a cur- 
rent of water flowing in a pipe. If the pipe is horizontal 
the water has no tendency to flow one way or the other, and 
can do no work. If the pipe be raised to a vertical position, 
the water will flow out at the lower end, and if it there 
operated upon a perfect water wheel belted to a perfect 
pump, enough work would be done by the fall of water 
to raise the same water to again All the pipe. 
The ability which the water has when in an elevated 

position to do work when falling, is called its Potential 

25. Electricity, like water, does work by virtue of its 

potential. There is a difference, however, between the 
potential of water and that of electricity. When the 

potential of water has expended itself in useful work 

we still have the water just the same as before, but when 

the potential of electricity has expended itself in work, 
the electricity vanishes absolutely. We have no knowl- 
edge as to what has become of it. 
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in a given Teaistanoe an increase of E. K F. tnnxi be 

upi'oiDpniiipd by a firi>|)orfioiial increase of current ; or 
nn increase of current mual bo accompanied hy a propor- 
tional increase of E. H. F.; but an increase of r^- 
Sistance will bE\ Hccompniiicil by a prnpurlional increase 
"f E. M. F., or a pniporiioiinl decrease of current ; ini^l 
ri decrease <il' resistance will be nccompnnieil by a propor- 
liontil decrease "( E. H. F. or a proportional increase of 
current. 

According to these relalionB it ia xenn that C. and li. aro 
each the reciprocal of th(i olliPt'. iniilliplicd by E; thnt is 
to say, that C. and R. limit and define each other where 
£. is a fixed quantity. 

3«. The Joule is tbe unit '-f Energy, and is the work 
expended iu furring one coulomb tijrough one ohm; it 
is e<]ual to ,7373 foot pound. 

37. In a given resistance, Energy, such as work or heiit, 

varies as the square of the onrrent or of the electro- 
motive force; that is, by doubling the E. M. F, the energy 
becomes four times as grent. by trebling the B. M. F. the 
energy is nine times as great. 

38. Power is the rate of doing work, and is proportional 
to the E. M. F. multiplied by the current. 

39. The Watt is the unit of electrical power. One 
volt multiplied by one ampere eipiala one watt. 

40. Power»laoraHestothe8quareortheE.M.F, For 
example ; 

If a wire has a difference of 4 volts between its ends, and 
itsresistanoe is one ohm, there will be 4 amperes, and by (No 
39) 4 volts and 4 aniper-ea equals 16 watta; now, if we 
double the number of volts, and the resistance ia unal- 
tered, the number of amperes will be doubled also (see 
32), and 8 volts and 8 amperea equals 64 watts, we now 



4 volts: 4' volta: : 16 vi 



1 : 64 watts. 
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From No. 33, it is evident that, by doubling the current 

in a fixed resistance, the E. M. F. must be doubled. 

Hence (from No. 38), it follows that the Power varies as 

to the square of the current. That is, by doubling the 
C. or E. K. F., the power is four times as great ; by 

trebling the C. or E. M. F., the power is nine times as 
great. 

41. One Electrical Horse Power equals 746 watts. 

That is to say, a current of 1 ampere and 746 volts would 
be one electrical horse power. 

And one horse power expended wholly in producing 
electric energy would generate 1 ampere in 740 ohms re- 
sistance, or 746 amperes in 1 ohm resistance. 

To show the practical use of the above principle, let us 
assume that we wish to know how many electrical horse 
power we shall require for 150 incandescent lamps of 100 
volts and .8 amperes each. 

15 X 100 X .8 ,., 

«Tg = 16 ho • power. 

In reading French text books, it must be remembered 
that the "cheval vapeur," or French horse power, equals 
only 736 watts. 

42. Work varies as to the quantity of electricity (see 

No. 30) and the E. M. F. That is to say : the same amount 
of work is done when one coulomb falls one volt, whether 
it falls quickly or slowly ; in other words, whether it is ob- 
structed by a small or a large resistance. But one coulomb 
in passing one ohm will do little or much work, in propor- 
tion as it passes quickly or slowly. Thus : if a coulomb 
goes against an ohm in three seconds, it goes at the rate of 
one-third of an ampere, and consequently at a pressure of 
one-third of a volt, and a coulomb and a third of a volt 
means one-third of a joule of Work. But if the same 
coulomb were to pass in a twentieth of a second, it would 

go at the rate of twenty amperes, and consequently twenty 
17 
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voltsi in this case, it would obvioUBly do Inentj joul 

43. Tbe E. H. F. is diBtrlbnted acoordingr to the ^e8is^ 
U106 of the vftriouB parts of the circuit; except where 
there ia a counter E. M. F., which will beexpliiined pres- 
ently. ThuR ; if we bftve a dynamo with a total E. M. F, 
of 100 volts and a. resiatance of 1 ohm, connected to 
lump of 5 ohms resistance by wirea having 4 ohms resist- 
nnce,wewill find the following conditions: Supposing by 
ftn ammeter {an instrument for measuring ampece?) 
find that there are 10 amperes of current flowing, and 
knowing that it must be the same in all parts of the cir- 
cuit, then across the terminals of the 6 ohm lamp we* 
T^ould find (see No, 33) 10 X -^ = M volts; in other words, 
knowing that where the current is fixed the energy 
porlional to the E. M. F., wo find that half the energy ia< 
exjiended in the himp. and the other half in the dy) 
and ooDiiecting wires. 

44. Counter £. M. F. is like hack pressnre in hy-i 
dranliei. Thus, to find the avaiiabie E. M. F., 
suiting current against a resistance whpre there 
ter E. M. F.. the counter E, M. F. must be deducted. 
For example; Suppose an accumulator with a resistance 
of .02 ohm and a C, B. M. F, of 15 volts, and you wish 
oharge it with a dynamo which gives an E, bl. F. of 
volts at the battery binding posts; there are 20 — IS- 
volts working through » re.iistBnce of .02 of an ohm witfe 
conBequenlly a current of 250 amperes. The fall of poten- 
tial is, however, virtually 20 vollB and not 5 volts, and the' 
Power is 20 X 2J0 = 5,000 watts, and not 5 X 250= 1,250, 
watte, as might perhaps he supposed. It is obviouB' 
that the C. E. M. F, has acted as a true resistance. In tht 
above case, 5 X 250 = 1 .250 watts were wasted in overcom. 
ing the resistance of the ac simulator; and the remaining 
3,750 watts were stored up in the chemical changea which 
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they brought about in the active • material of the accumu- 
lator. 

45. Light/ There is one property of light which should 
be thoroughly understood by every one who has any thing 
to do with electric illumination. Light diminishos in 

intensity as we recede from its source. 

If the light comes from a point, the intensity dimin- 
ishes as the 8Q,nare of the distance increases. In prac- 
tice, this law holds sufficiently good to be used as a work- 
ing basis. For example, if we have a gas jet of 10 candle 
power five feet away from a printed page, and are satisfied 
with the illumination, and wish to have our light twenty feet 
away and yet have the illumination equally satisfactory, 
we must have 160 candle power, or sixteen gas jets such as 
we used before; if we place it 100 feet away, we must have 
4,000 candle power to equal our one gas jet at five feet 
away. Or, to take another illustration : if we are satisfied 
with the illumination of a sidewalk with a gas jet ten feet 
above it, and we wish to substitute an electric light on a 
mast one hundred and fifty feet high, we must now have 
it 225 times as great as the gas light, which in practice 
would mean about 3,500 candle power. 
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Current, Formulce for Calculating, 32 

Energy, Unit of Electrical, 36 

Energy, Definition of, 11 

Energy, Electrical, Definition of, 37 

Electrical Terms, Definition of, 22 to 44 

Electro-Motive Force, Definition of, 27 

Electro-Motive Force, Formulce for Calculating, 33 

Electro-Motive Force, Distribution of, 43 

Force, Definition of, 5 

Horse Power, Definition, and Unit of, 17 and 41 

Horse Power, Formulse for Calculating, 18 

Horse Power, Electrical, Definition of, 41 
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Light, The Law of Inverse Squares, 45 

Mass, Definition of, 7 

Mechanical Units, 4 to 22 

Ohm, Definition, and Value of, 28 
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Power, Definition of, 1 3 
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Power, Electrical, Definition of, 38 and 40 

Potential, Definition of, 24 and 25 

Potential, Difference of, 26 and 27 

Resistance, Electrical, 28 ^ 

Resistance, Formulee for Calculating, 34 

Weight, Definition of, 8 

Work, Definition of, 12 

Work, Unit of, 15 

Work, Electrical, 42 

Watt, Definition of, 39 
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